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CONTRIBUTION  TO  THE  STUDY  OF  MALARIA  IN  OOA. 


BY 

Dr.  FROILANO  ub  MELLO, 

Delegate  of  the  Government  of  Portuguese  India. 

Malaria  occurs  endemically  in  Goa  : this  statement  practically  includes  all 
previous  assertions  on  the  subject.  Indeed,  almost  nothing  lias  been  done,  either 
towards  the  study  of  the  anophelines  of  our  country,  or  the  determination  of  regional 
splenic  indices.  Entomological  work  requires  a sanitary  staff  accustomed  to  this 
kind  of  research  and  the  collection  of  mosquitoes  also  demands  special  brigades. 
Unfortunately  doctors  trained  in  the  Lisbon  School  of  Tropical  Medicine  who  be«an 
to  come  to  India  some  six  or  seven  years  ago,  have  had  their  time  completelv 
occupied  with  other  numerous  duties  connected  with  the  sanitary  service.  The 
attempts  that  I have  made  to  avail  myself  of  the  help  of  sanitary  officers  in  the 
collection  of  mosquitoes  have  completely  failed.  It  is  sufficient  to  say  that,  up  to  the 
present  I have  not  seen  a single  specimen  of  Anopheles  atkeini  which  English  authors 
state  to  be  common  on  the  Goa  frontier.  At  Nova-Goa  the  mosquitoes  that  have 
been  caught  belong  for  the  most  part  to  the  species  Nyssomyzomyia  rossi : A stephensi 
apparently  occurs  (J.  Barreto)  but  it  is  rare.  There  are  large  numbers  of  stegomyia, 
culex  fastigans,  impellens  and  cynereus  (J.  Barreto). 

My  object  in  referring  to  these  attempts  in  this  memoir  is  simply  to  show  the 
Conference  that  our  work  on  malaria  has  made  small  progress  chiefly  because  of  the 
multiplicity  of  duties  that  fall  to  the  lot  of  such  a small  number  of  doctors,  and  of 
a lack  of  inclination  and  personal  enterprise. 

Likewise  as  regards  prophylaxis  very  little  has  been  accomplished,  and  with 
the  exception  of  earthworks  at  Nova-Goa,  undertaken  more  for  the  sake  of  beautify- 
ing the  town  than  with  any  sanitary  aim  in  view,  we  have  only  a wise  decree  of  the 
Republican  Government,  adopted  to  meet  local  requirements  by  the  Board  of  Health, 
a decree,  the  carrying  out  of  which  will  be  very  slow,  but  tenacious  and  persistent’ 
and  courses  of  Hygiene  at  the  Normal  College  (in  addition  to  Hygiene  and  Tropical 
Pathology  at  the  school  of  medicine),  where  are  trained  the  future  primary  teachers, 
who  have  been  up  to  the  present  among  the  first  to  succumb  to  attacks  of  mala- 
ria, showing  that  they  have  not  followed  anti-malaria  rules  themselves  : in  short 
we  have  no  definite  settled  policy.  I am,  however,  glad  to  be  able  to  tell  the  Con- 
ference that  some  useful  measures  will  be  carried  out  in  the  course  of  the  comim- 
year.  Problems  of  public  administration  attracted  very  little  notice  from  public 
authorities  before  the  inauguration  of  the  new  form  of  Government  that  now  rules 
us  : and  in  spite  of  all  the  disturbances  which  revolutions  in  general  inflict  on  Societv 
dm  mg  their  early  years,  the  Portuguese  Republic  has  given  high  place  to  sanitary 
matters,  and  I am  authorised  by  His  Excellency  Dr.  Couceiro  da  Costa,  Governor 
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General  of  Portuguese  India,  to  say  that  a special  Bureau  of  Malaria  will  be  estab- 
lished to  study  as  thoroughly  as  possible  the  various  problems  connected  with  the 
question  of  malaria  in  our  province. 

Quite  otherwise  is  the  role  played  by  the  doctors  trained  in  our  College;  in 
stating  this  I do  not  wish  to  give  you  the  idea  that  they  have  extolled  the  use  of 
mosquito-nets  or  drainage  or  carried  out  other  anti-malaria  propagandism,  inasmuch 
as  I rarely  see  these  measures  in  use  even  in  the  most  distinguished  families,  but 
I allude  to  the  collective  prophylaxis  which  has  naturally  resulted  from  the  efficient 
treatment  of  patients  suffering  from  malaria.  One  fact  is  most  remarkable  ; cer- 
tain localities  which  a few  years  ago  were  considered  to  be  eminently  malarious, 
notably  Nova-Goa,  the  capital,  are  at  the  present  time  very  healthy.  May  it  be 
that  the  species  of  anophelines  have  changed  ? It  cannot  be  said  that  the  earth- 
works at  Nova-Goa  have  brought  about  extinction  of  mosquitoes  which  exist  in  great 
abundance,  notably  Stegomyia,  and  Nyssomyzomyia  rossi,  and  there  are  no  reasons, 
I believe,  to  think  that  other  dangerous  species  of  anophelines  could  have  disappeared 
whilst  M.  rossi  flourishes  so  well.  It  is  then  to  medical  treatment,  to  therapeutic 
quininisation,  that  I attribute  the  comparative  healthiness  of  Velhas  Conquisitas 
which  is  well  supplied  with  doctors,  and  more  particularly  of  certain  localities  which 
were  formerly  eminently  malarious.  It  is  even  possible  that  this  quininisation 
may  have  in  some  way  attenuated  the  virulence  of  the  malaria  parasite. 

Several  problems  come  to  mind  in  connection  with  the  question  of  the  malaria 
parasite.  In  the  first  place,  the  three  varieties  admitted  by  the  majority  of  authors 
do  not  explain  certain  quotidian  fevers  in  which  the  most  careful  examination  of  the 
blood  does  not  reveal  a single  generation  of  parasite  in  a phase  of  schyzogenic  deve- 
lopment which  would  explain  an  attack  if  it  were  due  to  one  of  these  three  parasites, 
malaria,  vivax,  and  praecox.  Secondly,  out  of  a total  of  1,147  cases  of  malarial 
fever  and  malarial  anaemia,  I have  only  met  with  one  solitary  case  of  pernicious 
fever. 

In  another  series  of  200  cases  I came  across  another  case  of  pernicious  fever 
and  a case  shewing  choreiform  movements,  due  to  malaria,  which  yielded  to  quinine 
injections,  and  which  was  probably  consequent  on  a pernicious  attack,  for  the 
patient  treated  outside  hospital  was  said  to  have  had  high  fever  with  delirium  for 
three  days.  The  doctors  of  Velhas  Conquisitas  who  have  been  consulted  also  state 
that  pernicious  attacks  are  rarely  met  with,  bilious  malarial  fever  still  more  rarely, 
but  what  is  curious,  numerous  emigrants  who  return  from  Africa  frequently  suffer 
from  pernicious  attacks  and  bilious  fevers.  This  cannot  be  explained  solely  by  a 
differing  anopheline  fauna  but  more  likely  by  a larger  number  of  species  of  malaria 
parasites. 

The  individual  factor  should  be  almost  negligible  in  these  various  forms  of 
malaria,  that  is  to  say,  the  factor  of  individual  immunity  reaction.  Malaria  has 
been  present  for  a long  time  in  Goa,  and  in  Novas  Conquisitas  it  continues  to  be  as 
virulent  and  as  prevalent  as  formerly,  largely  attributable  to  more  dangerous  varie- 
ties of  anophelines  (A.  atkeini),  to  insufficient  medical  aid  and  treatment  with  quinine, 
and  perhaps  to  different  forms  of  parasite  to  those  which  are  met  with  in  Velhas 
Conquisitas. 

The  above  shows  how  much  there  is  to  investigate  and  this  I hope  to  do  with 
the  help  of  Government  during  my  stay  in  Portuguese  India. 

Goa  is  eminently  malarious.  An  examination  of  the  Military  Hospital 
registers  since  1903  has  given  me  the  figures  set  forth  in  Table  I which  show 
well  the  degree  of  malarial  infection  of  our  country. 

To  give  an  idea  of  the  severity  of  malaria,  I will  quote  some  figures  bor- 
rowed from  the  inaugural  thesis  of  one  of  our  distinguished  pupils,  Mr.  J.  Barreto, 
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taken  from  the  mortality  tables  published  by  the  Sanitary  Oifice  of  Portu- 
guese India. 


Table  II. 


Diseases. 


Number  Total 
of  deaths.  deaths. 


Malarial  fevers  . . . . . . . . . . . . 1 ,014 

Remittent  fevers  ..  ..  ..  ..  ..  ..  1,317 

Pernicious  fevers  . . . . . . . . . . . • 58 

Bilious  fever  . . . . . . . . . . . • 1 

Malarial  Cachexia  . . . . . . . . . . . . 201 

Small-pox  . . . . . . . . • • . . 377 

Cholera  . . . . . . . . . . . . 71 

Dysentery  . . . . . . . . . . . . 138 

Typhoid  fever  . . . . . . . . . . . . j 164 

Pulmonary  tuberculosis  ..  ..  • , ..  ..  471 


1 1 ,037 


These  last  figures  struck  me  as  strange  : they  are  however  taken  from  official 
documents,  the  mortality  statistics  of  the  sanitary  office.  It  often  happens,  how- 
ever, that  patients  die  without  medical  assistance  and  these  deaths  are  apt  to  weigh 
heavily  on  the  malaria  column.  This  table  is  therefore  very  far  from  being  an 
expression  of  fact. 

By  studying  183  cases  of  malaria  admitted  to  hospital  between  November 
1912  and  September  1913  suffering  from  acute  attacks  of  fever  I have  been  able 
to  establish  the  comparative  frequency  of  the  various  kinds  of  malaria  parasites 
prevalent  in  Goa.  I say  in  Goa  because  our  patients  come  to  us  from  all  parts  of 
Goa  from  Novas  and  Velhas  Conquisitas  alike. 

22  cases — parasite  not  classified. 

17  cases — no  parasites  found  (the  patients  had  taken  quinine). 

15  cases — Plasmodium  malarise. 

73  cases — PI.  vivax. 

46  cases — PI.  prsecox. 

10  cases — mixed  infection  (vivax  and  prsecox). 


GHAUT  No.  3. 


When  we  come  to  study  the  seasonal  prevalence  of  malaria  we  see  that  malaria 
usually  increases  in  the  rainy  months  and  that  there  is  a close  correlation  between 
the  two  curves  (see  chart  No.  3).  The  number  of  cases  increases  with  the 
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increase  in  rainfall.  I show  in  the  chart  figures  representing  the  rainfall  from  1903- 
1912  which,  when  compared  with  the  number  of  patients  admitted  to  hospital,  gives 
an  approximate  idea  of  the  relationship  between  the  degree  of  malarial  infection 
and  the  rainfall. 

Outside  the  Novas  Conquisitas,  more  especially  the  departments  of  Quepem, 
Sanguem,  Satary,  Canacona,  there  are  in  the  Velhas  Conquistas  certain  places  which 
are  considered  eminently  malarious,  notably  Rachol,  Velha  Goa,  Chorao.  etc.  No 
actual  study  has  been  made  on  this  subject,  we  only  know  that  topographical  con- 
ditions of  these  places  lend  themselves  admirably  to  the  development  of  malaria 
(marshy  regions,  rice  cultivation,  etc.),  whilst  other  villages  are  according  to  the 
doctors  absolutely  free  from  malaria. 


Clinical  description  of  malarial  fevers  founded  on  cases  observed  in  the  Military  Hospital 

of  Nova-Goa. 

Shivering  occurs  in  nearly  all  cases  : it  is  most  marked  amongst  European  soldiers 
who  are  attacked  for  the  first  time.  In  a minority  of  cases  shivering  is  not  marked 
and  is  replaced  by  headache,  pains  in  the  joints  or  a feeling  of  fatigue  and  backache. 

However,  when  the  patient  is  anaemic  and  has  already  had  numerous  attacks 
of  malaria,  shivering  does  not  occur  and  fever  conies  on  without  the  least  premonitory 
symptom. 

Headaches  are  especially  marked  in  first  attacks,  in  anaemic  patients  whose 
blood  occasionally  shews  no  parasites  but  a well  marked  mononuclear  increase,  and 
whose  condition  pre-supposes  a former  heavy  malaria  infection,  frontal  neuralgias 
are  also  seen  as  well  as  sciaticas  which  exhibit  periodicity,  and  which  treatment 
with  quinine  or  arsenic  succeeds  in  checking.  The  periodicity  is  one  of  the  best 
arguments  in  favour  of  the  malarial  nature  of  these  symptoms. 

In  the  cases  I have  seen  1 have  observed  no  changes  in  the  organs  other  than  en- 
largement of  the  spleen  in  chronic  cases.  In  acute  malaria  the  spleen  is  not  enlarged. 

The  duration  of  fever  before  admission  to  hospital  cannot  be  accurately 
ascertained  ; it  was  usually  some  days,  but  I believe  not.  more  than  eight. 

The  duration  of  fever  in  hospital  is  set  forth  in  the  following  table,  which  has 
been  constructed  from  an  analysis  of  cases  of  malaria  admitted  to  hospital  from 
1902  to  1912:— 

Amongst  708  cases  of  fever — 
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According  to  the  regularity  of  the  temperature  chart. 


Duration  in  days. 

Regular  curve. 

Continued  fever. 

Delayed  attack 

1 

254 

17 

0 

2 

89 

Continued  for  one 
day 

16 

18 

- 

Irregular  fevers  that  do  not  lend  themselves  to  any  classification  ..  ..  ..36 

Regular  tertian  fevers  . . . . . . . . . . . . . . 32 

Double  quartan  fever  . . . . . . . . . . . . 2 


The  length  of  stay  in  hospital  for  these  patients  has  been  : — 
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99 

30 

9 9 9 9 

9 9 

10 

99 

15 

9 9 9 9 

99 

12 

99 

6 

9 9 99 

99 

13 

99 

2 

9 9 9 9 

9 9 

14 

99 

6 

9 99 

9 9 

15 

99 

O 

9 9 9 9 

9 9 

16 

99 

2 

9 9 9 9 

99 

18 

99 

4 

9 9 99 

99 

29 

99 

1 

9 9 9 9 

99 

22- 

99 

9 

9 9 9 9 

between 

22 

& 33 

Studying  the  length  of  individual  attacks  of  fever,  I have  obtained  the  following 
figures  : — 


Attacks  of  fever. 


1 

14!) 

1 

1 

78 

34 

1 

20 

6 

1 

1 

1 

1 

2 
1 


With  regard  to  the  hour  of  the  day  in  which 
the  attack  of  fever  commenced,  I find  in 


Length  of  attack  of  fever 
without  intermissions 
in  hours. 

2 

3 

4 

5 
0 
0 

10 

12 

15 

18 

21 

30 

33 

36 

48 

59 


39 

cases 

fever  began 

between  6 a.m.  and  midday. 

249 

99 

9 9 9 9 

,,  midday  and  6 p.m. 

34 

9 9 

9 9 9 9 

,,  6 p.m.  and  midnight. 

10 

99 

9 9 9 9 

,,  midnight  and  6 a.m. 
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Finally  studying  the  temperature  charts  with  respect  to  the  time  of  onset  of  the 
attack  and  the  periodicity  and  duration  of  fever,  I obtained  the  following  figures 


Between 

Between 

Between 

Between 

midday 

G P.M. 

midnight 

6 A.M. 

and 

and 

and 

and 

G P.M. 

midnight. 

G A.M. 

midday. 

Fevers  of  one  day’s  duration 

82 

8 

3 

3 

Fevers  of  two  days’  duration  with  two  regular 
periodic  attacks 

25 

3 

• • 

Fevers  of  two  days’  duration  irregular  as  far  as  their  periodicity  is  concerned  . . 21 

* | Regular  10 

Fevers  of  3 or  more  days  ’ duration  "y  jr  u]ar  jg 


Malaria  in  Goa  is  usually  benign.  Pernicious  attacks  are  very  rarely  met 
with,  bilious  remittent  fever  practically  never. 

The  time  has  come  to  say  that  practitioners  too  often  abuse  the  clinical  term 
malarial  remittent  fever.  Malaria  fever  is  essentially  cyclic,  intermittent,  its  cycle 
depending  on  the  variety  of  parasite,  but  when  different  generations  of  the  parasite 
invade  the  organism  at  very  short  intervals,  the  curves  are  superimposed  and  the 
normal  chart  is  not  obtained.  The  name  remittent  fever  readily  lends  itself  to 
confusion  especially  in  the  tropics  where  the  remittent  type  of  fever  is  so  common 
in  numerous  other  diseases.  To  demonstrate  this  abuse  I reproduce  here  some 
temperature  charts  of  these  so-called  malarial  remittent  fevers.  In  analysing  these 
more  closely  it  is  seen  that  this  remission  is  a masked  intermission. 

Case  No.  1. 

Diagnosis : — Remittent  malarial  fever. 

Duration  of  disease  before  admission  to  hospital — some  days. 

(Archives  de  l Hopilal  Militaire , 30th  December,  1910). 

This  fever  is  purely  intermittent : and  lasted  for  45  hours. 


Case  No.  2. 

Diagnosis  : — Malarial  remittent  fever. 

Duration  of  disease  before  admission  to  hospital — not  known. 
This  is  also  clearly  a case  of  intermittent  fever. 


Case  No.  3. 

Diagnosis  : — Malarial  remittent  fever. 

Duration  of  disease  before  admission  to  hospital — 15  days. 

The  case  is  one  of  intermittent  fever  in  which  different  generations  of  parasites 
gave  for  several  days  a continuous  character  to  the  temperature  chart.  The  fall 
to  37‘5  on  the  5th  day  followed  by  an  immediate  rise  is  rather  a masked  intermis- 
sion like  that  of  the  following  days  and  signifies  the  death  of  some  of  the  genera- 
tion of  parasites. 


Case  No.  4. 


Dignosis  : Malarial  remittent  fever. 

O 
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Duration  of  fever  before  admission  to  hospital — 39  days  (?).  This  fever  is  very 
far  from  being  remittent.  It  is  intermittent  with  attacks  of  fever  continued  over 
several  days  and  finally  ends  by  being  frankly  intermittent,  but  the  intermission 
only  lasts  a very  short  time  (due  almost  certainly  to  the  large  number  of  generations 
of  parasites). 


Case  N 


o.  o. 


Diagnosis  : — Malarial  intermittent  fever. 

Duration  of  disease  before  admission  to  hospital — some  days. 

In  this  case,  classed  as  an  intermittent  fever,  the  tendency  of  the  fever  to  become 
continuous  for  36  hours  and  the  fall  by  lysis  is  clearly  seen  ; treatment  with  quinine 
having  killed  some  of  the  generations  of  parasites,  the  fever  becomes  intermittent 
and  the  attacks  of  fever  become  of  shorter  and  shorter  duration.  This  is  a very 
common  type  of  malarial  fever  in  Goa. 


Case  No.  6. 

Diagnosis  : — Malarial  remittent  fever. 

Duration  of  the  disease  before  admission  to  hospital — several  days. 

In  this  case  one  sees  that  the  fever  was  continuous  for  the  first  three  days  and 
then  rapidly  fell  to  sub-normal. 


Case  No.  7. 


Diagnosis  : — Malarial  remittent  fever. 

Duration  of  the  disease  before  admission  to  hospital — " a long  time*  . 

In  this  case  the  continuous  nature  of  the  fever  with  a progressive  tendency 
for  the  falls  to  become  lower  each  time  until  the  sixth  fall,  when  the  temperature 
reaches  sub-normal,  is  well  shown.  The  relapse  on  the  following  day  combined 
with  the  first  part  of  the  chart  shows  us  that  there  was  more  than  one  generation 
of  parasites. 

As  for  treatment  I have  never  used  other  than  the  hydrochloride  and  the  bi-sul- 
phate of  quinine  in  acute  attacks.  My  dose  for  an  adult  is  one  gramme  in  two 
cachets  taken  six  hours  after  the  attack  with  hydrochloric  lemonade.  I frequently 
use  injections  of  OmO  of  hydrochloride  of  quinine.  Occasionally  I have  used  more 
than  two  injections  and  following  treatment  by  mouth,  I only  continue  it  for  three 
or  four  days.  Adrenalin,  compound  quinine  wine,  are  valuable  adjuvants  during 
convalescence,  and  injections  of  cacodilate  of  soda  are  of  real  value  in  the  irregular 
attacks  of  the  malarial  cachectic.  Many  of  my  colleagues  quininise  their  patients 
by  means  of  fractional  dosages  throughout  the  whole  day,  whilst  others  never  give 
larger  doses  than  8 decigrammes.  Cinchona  febrifuge  introduced  into  Goa  by 
Surgeon-General  Costa  Olvares  is  very  efficient  in  tertian  fever,  and  often  acts  better 
and  more  quickly  than  quinine  even  if  the  latter  be  injected  (Prof.  V.  de  Faria). 

The  only  complication  that  I have  seen  supervene  during  treatment,  excepting 
quinine  intoxication,  was  one  case  of  hamioglobinuria  due  without  doubt  to  a hae- 
molytic jaundice.  The  haemolytic  agent  seems  to  have  been  quinine,  although 
no  definite  assertion  can  be  made  on  the  subject. 

Prophylaxis. 

Prophylaxis  of  malaria  in  Goa  is  about  to  be  regulated  and  carried  out  in 
accordance  with  the  decree  of  which  I give  a translation,  issued  by  M.  the  Governor 
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Coucerio  da  C'osta,  at  the  suggestion  of  the  Board  of  Health,  who  were  desirous  of 
adopting  the  anti-malarial  decree  of  the  Colonial  Department  to  the  requirements 
of  Portuguese  India. 


Decree  No.  133  of  the  14 th  March,  1913. 

Whereas  the  decree  of  the  14th  October,  1911,  cannot  perhaps  be  carried  out 
in  its  entirety  in  this  province,  not  only  because  certain  measures  therein  extolled 
such  as  levelling,  drainage,  and  the  reclamation  of  alluvial  soil  are  more  costly 
than  the  resources  of  the  treasury  allow,  but  also  because  agriculture  has  need  of 
all  collections  of  water,  and  orologic  and  climatic  conditions  appear  in  a form 
peculiar  to  this  part  of  the  tropical  zone. 

Whereas  malaria  does  not  appear  here  in  so  grave  a form  as  it  does  in  Africa, 
and  only  occasionally  appears  as  pernicious  fever,  a noteworthy  fact ; whereas 
patients  in  malaria  hospitals  are  frequently  seen  suffering  from  gastro-intestinal 
infections.  ^ 

Whereas  it  is  most  expedient  for  the  public  health  that  sanitary  measures 
founded  upon  the  decree  already  referred  to  should  be  put  in  force  as  soon  as  possible, 
but  the  selection  of  such  measures  must  be  subordinated  to  the  questions  of  expense 
and  feasibility  in  the  principal  centres  of  population. 

The  Governor-General  of  Portuguese  India,  agrees  with  the  Board  of  Health, 
and  after  having  submitted  the  subject  to  the  Council  of  Government  who  have 
considered  it  in  to-day’s  sitting,  accords  his  approval  to  the  standing  orders  for 
sanitary  measures  established  by  the  decree  of  the  14th  October,  1911,  which  will 
be  published  in  the  official  Bulletin  signed  bv  the  General  Secretary,  and  will  form 
an  integral  part  of  that  decree. 


Regulations. 

Article  1.— At  Pangim,  Vasco  de  Gama,  Marmugao,  Mapuea,  Margao,  in  the 
chief  places  of  Ponda,  Pernem,  Bicholim,  Sanquilim,  Sanguem,  Quepem,  Canacona 
as  well  as  in  those  of  Damao,  Dili,  and  Nagar-Avely,  the  following  measures  will 
be  enforced  in  an  area  which  includes,  other  than  the  places  named  above,  a 
peripheral  belt  of  500  metres  around  them : — 

[a)  hilling  in  with  earth  or  drainage  will  be  employed  in  all  depressions, 
marshes,  swamps  which  allow  rain  water  to  stagnate  or  other  collec- 
tions of  water  not  used  for  drinking,  in  such  a way  as  to  render  these 
depressions,  marshes,  or  swamps  dry  and  incapable  of  allowing  such 
stagnation. 

Water-courses,  canals,  lakes,  and  ponds  which  are  not  designed  for  drink- 
ing hut  which  are  absolutely  necessary  for  agriculture  or  for  water 
communications  will  be  cleaned  periodically  with  the  object  of 
trimming  their  edges  and  diminishing  aquatic  vegetation  thus  ren- 
dcring  them  incapable  of  sheltering  or  propagating  mosquitoes. 

In  all  lakes,  cisterns,  or  permanent  reserviors  larvicidal  fish  will  be  intro- 
duced with  the  object  of  destroying  anopheline  larvae. 

In  ponds  in  which  water  is  kept  for  agricultural  purposes  and  where  the 
size  and  depth  permit,  herds  of  animals  will  be  introduced  periodically 
to  stir  up  the  water  thus  making  it  unsuitable  for  anopheline  larvae. 
Cisterns,  tanks,  and  other  receptacles  which  contain  drinking  water, 
if  of  no  very  great  size,  will  be  protected  from  mosquitoes  by  wire 
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(b) 


(c) 

(d) 

(«) 


gauze  ; tlieir  owners  will  be  responsible  for  the  state  of  repair  of 
this  wire  gauze  and  their  cleanliness,  and  also  for  the  closing  of  all 
holes  which  the  public  are  forbidden  by  the  sanitary  authority  to  use. 

(J)  With  the  object  of  preventing  the  development  of  mosquito  larvae,  it 
is  forbidden  to  keep  in  yards,  gardens,  or  other  appendages  of  dwelling- 
houses  any  old  pots  or  rubbish  capable  of  holding  water. 

(g)  All  vessels  intended  to  hold  water  for  drinking  or  for  other  domestic 

purposes,  will  be  closed  and  their  contents  changed  at  least  every 
two  days,  thus  preventing  the  development  of  larvae. 

(h)  All  useless  vessels,  their  pieces,  or  any  other  object  which  from  its  shape 

might  collect  water  (cocoanut  shells,  old  basins,  etc.)  will  be  destroyed, 
buried  or  burnt  according  to  their  nature,  thus  preventing  their  form- 
ing small  collections  of  water : it  is  necessary  to  recall  that  it  is  in  these 
small  collections  of  still  water  that  mosquitoes  find  the  best  conditions 
for  their  development. 

(<)  Wells  will  be  covered  in  such  a manner  as  to  prevent  the  entrance  of 
mosquitoes  and  gradually,  within  one  year  from  date  of  publication 
of  these  regulations,  they  will  be  provided  with  pumps  so  that  the 
wells  can  be  closed  completely  and  water  extracted  therefrom  by 
mechanical  means. 

Note. — The  designation  “pint”  does  riot  include  temporary  ditches  dug  in  cultivated  ground  for 
the  irrigation  of  vegetables  or  other  crops  as  is  the  custom  in  this  country:  it  is  however  obvious  that 
these  ditches  should  be  kept  clean  and  the  water  stirred  up,  or  protected  when  the  water  is  not  in 
motion,  from  invasion  by  mosquitoes  ; this  can  be  done  in  practice  by  covering  them  with  palm  leaves, 
planks,  etc. 

(j)  Public  wells  used  for  drinking  water  will  be  immediately  closed  anti 

provided  with  pumps:  this  hygienic  measure  is  recommended  also  to 
avoid  the  possibility  of  transmission  of  gastro-intestinal  disease  due 
to  contamination  of  drinking  water  by  vessels  dipped  into  it. 

(k)  Plots  of  ground,  or  uncultivated  garden  will  be  cleared  at  least  twice  a 

year  of  all  grass  and  useless  shrubs  : all  others  will  be  kept  as  tidy  as 
agricultural  demands  allow. 

(/)  All  roofs  must  be  cleaned  before  and  after  the  rains,  and  drains  must  be 
dug  around  houses,  alongside  the  roads,  in  all  plots  of  land  and  yards 
so  as  to  prevent  accumulation  of  rain  water. 

(m)  All  kitchen  and  bath  water  must  be  got  rid  of  in  such  a way  as  to  insure 

its  rapid  drainage  or  absorption  into  the  soil. 

(n)  In  all  places  that  possess  a drainage  system  all  communication  of  pipes 

with  the  exterior  must  be  furnished  with  wire  gauze  ; oil  should  be 
poured  in  these  openings  to  prevent  the  water  in  the  syphons,  or 
pipes  acting  as  breeding-places  for  anopheline  larvae. 

Article  2.— In  all  other  places,  villages,  etc.,  of  Portuguese  India,  the  measures 
which  have  just  been  prescribed  in  the  preceding  article  should  be  put  in  force  in 
accordance  with  instructions  of  the  local  sanitary  and  administrative  authorities 
who  will  inform  the  Board  of  Health  which  of  these  measures  should  be  enforced 
immediately  in  these  localities,  villages,  etc. 

The  Board  of  Health  will  then  be  able  to  send  a delegate  to  judge  of  the  local 
conditions  and  the  need  of  the  sanitary  measures  detailed  by  the  local  sanitary  and 
administrative  authorities,  and  he  will  notify  Government  of  those  places  in  which 

( 10  ) 


all  these  measures  should  be  enforced,  and  those  in  which  they  should  he  enforced 
in  part  only. 

Note. — Government  will  notify  in  subsequent  decrees,  localities  in  which  the  prophylactic  measures 
enumerated  in  Article  1,  are  to  be  adopted  in  their  entirety. 

Article  3.— Lakes,  ponds,  marshes,  ditches,  pits  or  depressions  which  can 
harbour  stagnant  rain  or  other  water,  which  are  situated  outside  the  localities  men- 
tioned in  Articles  1 and  2 in  regions  that  are  exclusively  agricultural,  and  winch  are 
used  for  agricultural  purposes  should  be  periodically  cleaned,  the  water  stirred  up 
by  herds  of  animals  from  time  to  time,  and  be  kept  clear  of  aquatic  vegetation,  more 
especially  the  lotus,  so  dangerous  because  of  the  water  which  collects  in  the 
calices  of  their  flowers  ; the  water  should  be  changed,  this  can  be  done  with  the 
hell)  of  springs  in  the  neighbourhood,  and  their  edges  should  be  trimmed.  . In 
these  localities  and  during  the  rainy  season,  drainage  of  all  water  not  required 
for  agricultural  purposes  should  be  effected. 

Note. Fresh  collections  of  water  shall  not  be  made  without  the  approval  of  the  bodies  referred 

to  in  Article  0 and  without  competent  official  sanction. 

Article  4— All  marshes  or  other  collections  of  water  which  are  useless  for  agri- 
cultural purposes  and  which  are  not  used  for  water  communications  or  for  any  in- 
dustrial purposes  shall  be  destroyed  as  far  as  possible  by  drainage,  planting  trees, 
agricultural  devices  and  all  other  measures  of  drying  up  such  areas  advocated  by 
sanitary  engineering,  compatible  with  local  economic  conditions.  These  measures 
will  be  carried  out  with  the  help  of  Government,  municipalities,  temples  or  other 
corporations  having  agricultural  or  commercial  interests  in  the  locality  to  be 
benefited. 


Note  1.— Until  such  times  as  these  sanitary  measures  can  be  fully  carried  out,  measures  prescribed 
in  Article  :i  shall  be  enforced,  and  fortnightly  oiling  shall  be  carried  out  using  lo  c.c.  of  crude  petroleum 
for  every  square  metre  of  liquid  surface. 

Xotc  2.— Petroleum  should  be  applied  to  the  surface  of  the  water  by  means  of  a cloth  at  different 
points  or  by  tying  cloths  to  the  end  of  long  bamboos  and  passing  them  slowly  over  the  surface  of  the 
water. 


This  last  method  is  suitable  for  collections  of  water  of  limited  extent. 


Article  5— In  each  district  there  will  be  a Sanitary  Committee  whose  duty 
will  be  to  carry  out  these  regulations  : it  will  be  composed  of  the  administrative 
official  as  president,  president  of  the  municipality,  the  health  officer,  and  a member 
selected  by  Government,  from  amongst  the  agriculturists  or  landed  proprietors  of  the 
district  and  will  be  empowered  to  pass  orders  under  the  Act,  or  send  direct  to  the 
Board  of  Health,  such  observations  on  the  decisions  of  the  local  Sanitary  Board, 
as  it  considers  necessary. 


Note. — These  local  Committees  are  competent  not  only  to  give  fvdl  operation  to  these  regulations 
in  compulsory  areas  but  also  to  propose  to  the  Board  of  Health  proph\  lactic  measures,  to  ditiimini 
their  extent  and  modus  fasciendi  and  to  deliberate  on  the  spot  on  the  practical  difficulties  that 
may  arise  in  the  execution  of  these  measures.  These  deliberations  will  be  of  a provisional  nature  only 
and  should  be  submitted  to  Government  for  approval  with  the  least  possible  delay. 

Article  6. — In  the  event  of  any  objection  being  raised  to  the  carrying  out  of 
that  part  of  Article  4,  that  relates  to  the  destruction  of  collections  of  water  that 
are  considered  useless,  Government  will  nominate  a Committee  of  competent 
officials  and  agriculturists  in  order  to  go  minutely  into  the  subject,  after  inspec- 
tion of  the  locality  if  such  be  necessary.  This  Committee  will  then  report  to 
Government,  who  will  issue  orders. 

Article  7. — Administrative  Authorities,  after  having  had  official  sanction, 
will  supply  the  necessary  personnel  for  sanitary  brigades  in  each  district  to  carry 
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out  the  measures  ordered  by  the  Sanitary  Committees  (Article  5)  and  will  provide 
funds  for  the  working  of  these  regulations. 

Note.- — The  necessary  personnel  for  these  brigades  will  be  determined  by  the  aforesaid  Sanitary 
Committees  according  to  local  needs  and  financial  means.  These  brigades  will  be  in  charge  of  the 
health  officer  (delegado  de  snude). 

Article  8. — No  building  will  be  permitted,  be  it  in  the  nature  of  a house  or  other 
dwelling  for  human  habitation,  even  though  it  may  be  in  any  particular  estate  or 
an  enclosure  shut  in  by  walls,  without  the  sanction  of  the  Municipality  based  on 
technical  advice  of  the  sanitary  and  sanitary  engineering  officials.  This  regulation 
is  only  applicable  to  the  chief  municipalities  of  Portuguese  India. 

Note  1. — Municipalities  should  submit  to  Government  within  two  months  of  the  date  of  publication 
of  these  regulations  in  the  Official  Bulletin,  projects  connected  w ith  the  execution  of  the  decree  of  the 
20th  June  190(5  according  to  Note  1 of  Article  14  of  the  decree  of  14th  October  1911. 

Note  2.' — Article  21  of  the  rules  cited  in  Note  1 of  this  Article  will  be  rigorously  enforced  in  the 
Province. 


Article  9. — Municipalities  who  have  not  yet  bye-laws  to  compel  citizens  to 
carry  out  indispensable  rules  of  urban  sanitation,  will  frame  such  within  a period 
of  90  days  from  the  date  of  the  publication  of  this  decree,  and  submit  them  for 
approval  of  competent  authority.  These  bye-laws  will  in  the  first  place  be  submit- 
ted for  the  approval  of  the  Board  of  Health  who  will  make  necessary  alterations. 

Note.- — In  the  case  of  Municipalities  who  are  not  competent  to  draft  these  bye-laws  they  will  be 
framed  by  the  Board  of  Health  and  submitted  for  sanction  just  as  if  they  had  come  from  the  Muni- 
cipalities. 

Article  10. — All  civil  and  military  doctors  and  administrative  or  police  officials, 
are  empowered  to  look  to  the  efficient  execution  of  measures  laid  down  in  this 
decree  : penalties,  however,  will  only  be  enforced  by  the  Police  or  Administrative 
Authorities. 

Article  11. — This  power  of  the  Police  or  Administrative  Authorities  relates  to 
all  measures  of  public  hygiene  and  sanitary  policy  necessary  to  combat  efficiently 
conditions  favourable  to  the  development  of  diseases  referred  to  in  Article  1 of  the 
decree  of  the  14th  November,  1911,  for  the  purpose  of  improving  urban  sanitation. 

Article  12. — Municipalities  should — 

(а)  place  at  the  disposal  of  the  Sanitary  Authorities,  all  that  is  asked  of 

them  within  the  limits  of  their  financial  means  ; 

(б)  make  provision  in  their  budget  for  necessary  funds,  to  carry  out  sani- 

tary measures ; 

(c)  carry  out,  as  completely  as  their  financial  circumstances  allow,  all  sani- 

tary measures  detailed  in  this  decree  to  the  end,  that  all  conditions 

favourable  to  the  development  of  mosquitoes  may  be  eradicated  from 

rural  and  urban  buildings,  within  their  jurisdiction ; 

(d)  carry  out  necessary  works  in  gardens,  pavements,  gutters,  and  drains, 

so  as  to  prevent  the  stagnation  of  rain  water  therein ; 

(e)  carry  out  sanitary  orders  given  to  citizens  in  such  cases,  where  the 

citizens  cannot  execute  them  themselves  within  a stated  time. 


Article  13— Administrative  or  Sanitary  Authorities  have  the  right  of  entry 
into  all  houses,  establishments  and  out-houses  : these  visits  will  be  made  to  public 
establishments  whilst  such  are  open,  and  in  the  case  of  all  other  buildings,  between 


sunrise  and  sunset. 

Article  14  — The  owners  or  tenants  of  rural  or  urban  buildings,  the  heads  of 
business  establishments  or  their  proxy,  managers  or  their  representatives  as  well 
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as  the  tenants  in  cases  which  concern  them,  will  be  held  responsible  for  the  carry- 
ing out  of  these  measures. 

Note. — This  responsibility  falls  upon  owners,  their  proxy,  or  managers  in  such  cases  where  the 
property  is  used  by  natives  whose  social  condition  is  such  as  to  relieve  them  of  all  responsibility. 

Article  15. — Infringement  of  orders  contained  in  these  regulations  will  be 
punishable  by  a fine  not  exceeding  two  hundred  rupees. 

Note. — 'If  the  individual  on  whom  such  fine  is  inflicted  does  not  pay  the  same  voluntarily  he  will 
be  proceeded  against  on  an  order  of  the  Mini  store  Public. 

Article  16. — Instructions  shall  be  given  either  verbally  or  in  writing  by  the 
Sanitary  or  Administrative  Authorities  in  the  presence  of  two  witnesses  ; he  will 
specify  the  time  within  which  action  must  be  taken. 

Note. — Those  who  disobey  the  instructions  of  the  Sanitary  or  Administrative  Authorities  will  be 
punished  for  desobeissance  qualifie  and  not  only  by  a fine. 

Article  17. — Sanitary  orders  imposed  by  competent  authority  not  obeyed 
within  the  specified  time,  will  be  carried  out  by  municipalities  or  by  Government,  at 
the  expense  of  the  offenders  without  prejudice  to  the  punishment  that  may  be 
inflicted  after  trial. 

Note.- — In  cases  where  this  payment  is  not  made  voluntarily  it  will  be  obtained  by  force  to  the 
amount  of  the  bill  of  the  authority  concerned. 

Article  18. — All  Sanitary  Officers  will  make  a large  free  distribution  of  quinine- 
salts  for  curative  and  prophyl active  purposes.  The  following  prices  are  fixed  for 


persons  able  to  pay  : — 

Hydrochloride  of  Quinine  . . per  gramme  . . . . 0-01-00 

Sulphate  „ ,,  ..,,,,  . . . . O-OO-OG 

Hydrobromide  ,,  ,,  ..,,,,  . . . . 0-01-00 

Bisulphate  ..  ..  ..  ..  ..  0-01-00 

Euquinine  . . . . . . . . . . 0-03-00 

Each  ampule  for  injection  will  cost  ..  ..  ..  Q-Ol-OO 


in  addition  to  the  price  of  the  substances  employed.  Manipulation  of  all  these 
salts  of  quinine  will  be  free  : — 

Each  cachet  . . . . . . . . . . 0-00-03 

Article  19. — Complete  compliance  with  these  regulations  must  be  made  within 
a maximum  period  of  twelve  months,  from  the  date  of  publication  of  this  decree  : 
for  the  places  named  in  Article  1 this  time  is  reduced  to  six  months. 

Article  20. — The  Head  of  the  Sanitary  Service  and  the  Sanitary  Board  should 
periodically  supervise  the  general  execution  of  the  sanitary  measures  referred  to 
in  these  regulations,  making  inspections  of  sanitary  districts  that  they  may  be  able 
to  judge  of  the  manner  in  which  these  measures  are  being  carried  out  and  form  an 
opinion  of  municipal  bye-laws  so  far  as  these  concern  public  health.  Clear  and 
concise  reports  should  be  submitted  to  Government  through  the  Board  of  Health, 
detailing  the  measures  that  have  been  adopted,  those  that  have  not,  the  reasons  for 
their  non-adoption,  everything  in  fact  which  can  help  Government  to  punish  offences 
and  remedy  irregularities  encountered  in  the  complete  execution  of  the  sanitary 
measures  referred  to  in  this  present  decree. 

Article  21. — All  demands  against  the  execution  of  these  measures  will  be 
disposed  of  within  a maximum  delay  of  two  months,  by  the  various  Committees, 
the  Board  of  Health  or  the  authorities  to  whom  these  demands  may  be  submitted. 
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Article  22. — The  Board  of  Health  will  publish  in  simple  language  in  Portu- 
guese, Concanim  and  Mahrattah,  an  account  of  the  manner  in  which  malaria  is 
carried,  with  a description  of  mosquitoes  and  their  larvae,  illustrated  in  colour,  with 
the  idea  of  stimulating  an  energetic,  popular  campaign  against  malaria. 


Table  IV. 


Year. 

Jan. 

Feb. 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1903  .. 

4,88 

28,74 

01 ,58 

83,25 

91,78 

98,89 

100,82 

102,0 

1004  .. 

, , 

0,33 

1 ,55 

62,15 

81 ,75 

90,55 

100,16 

102,37 

m 

VI 

1905  .. 

0,10 

1.23 

27,40 

35,71 

43,62 

50.28 

o5  9 1 / 

55,50 

VI 

1000  .. 

0.28 

m 

m 

1.28 

20,15 

59,51 

73,23 

70,24 

82,1 2 

82,44 

VI 

VI 

1007  .. 

0,71 

m 

m 

3,43 

in 

10,17 

50,32 

78,96 

84,51 

86,40 

in 

80,02 

1008  .. 

, , 

, , 

, t 

0,14 

1 7,35 

00,75 

92,54 

102,44 

103,5 

VI 

1000  .. 

, # 

, , 

1,47 

28,53 

07,10 

70,05 

84,31 

84,08 

85,23 

VI 

1910  .. 

0,0 

m 

0,00 

35,52 

48,08 

05,50 

75,85 

80,14 

83,08 

in 

1011  .. 

1,00 

2,15 

38,77 

79,00 

95,53 

100,78 

102,12 

105,60 

in 
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THE  SPLEEN  RATE  IN  LONDON  SCHOOL 

CHILDREN. 


BY 


Sir  RONALD  ROSS,  k.o.tl,  f.r.s., 
Major  S.  R.  CHRISTOPHERS,  i.m.s., 


AND 

Major  E.  L.  PERRY,  t.m.s. 

The  spleen  rate  lias  by  almost  universal  consent  been  accepted  as  the  most 
readily  and  extensively  applicable  and  at  the  same  time  reliable  measure  of  t lie 
amount  of  malaria  in  a community,  and  has  been  used  almost  exclusively  in  map- 
piny  out  the  varying  intensity  of  malaria  over  large  areas  as  well  as  in  watching 
and  recording  changes  and  fluctuations  in  this,  whether  due  to  natural  causes  or 
following  upon  anti-malarial  measures.  It  is  clear  that  a test  so  extensively  used 
and  upon  which  so  much  is  based  is  worthy  of  very  careful  study  and  that  everv 
circumstance  connected  with  splenic  enlargement  and  its  detection  and  measure- 
ment should  receive  the  closest  attention.  In  this  connection  the  observations 
on  the  spleen  rate  in  London  school  children  now  recorded  are  of  some  value. 

A serious  qualification  in  the  use  of  the  spleen  rate  as  a measure  of  malaria 
is  the  fact  that  other  diseases  than  malaria,  very  notably  kala-azar,  produce  splenic 
enlargement  and  may,  to  an  unknown  extent,  modify  or  even  seriously  interfere 
with  the  value  of  the  figures  obtained.  This  is  especially  likely  to  be  the  case  where 
comparatively  low  spleen  rates  are  concerned  and  in  conditions  in  which  the  very 
existence  of  malaria  at  all  may  be  in  question. 

Again,  quite  recently  in  connection  with  the  work  of  one  of  us  in  Cyprus, 
our  observations  suggested  that  an  even  more  serious  error  might  not  infrequently 
arise,  especially  where  the  examination  for  enlarged  spleen  is  very  carefullv  carried 
out.  by  taking  it  for  granted  that  all  palpable  spleens  are  enlarged.  In  other  words, 
we  could  not  feel  sure  that  many  normal  spleens  were  not  “ just  palpable.” 

This  possibility  was  so  obviously  important  that  we  determined  to  set  the 
matter  at  rest  at  the  earliest  opportunity  by  examining  a number  of  children  under 
conditions  which  quite  precluded  the  presence  of  malaria.  For  this  purpose, 
with  the  consent  of  the  various  authorities  concerned,  the  writers  of  this  paper 
examined  nearly  five  hundred  children  in  five  large  schools  of  the  North  of  London. 
As  we  had  never  heard  of  the  “ spleen  rate  ” of  London  having  been  taken  it  was 
a matter  of  some  interest,  apart  from  the  above  connection,  to  see  what  the  condi- 
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tion  was  as  regards  non-malarious  enlargement  of  the  spleen  among  such  children. 
The  results  of  this  examination  are  given  in  the  following  tables  : — 

o o 


TABLE  I. 


Name  of  School. 

No.  of  children 
shewing  palp- 

able spleen . 

No.  of  children 
shewing  (?)  palp- 
able spleen. 

Agks  ok 

Cnir  nriEN  Examined. 

No.  of  children 
examined. 

Percentage  of 
children  shew- 

ing palpable 
spleen. 

3 

Yrs. 

4, 

Yrs. 

5 

Yrs . 

0 

Yrs. 

7 

Yrs. 

8 

Yrs. 

9 

Yrs. 

10 

Yrs. 

& 

over. 

Bayswater  Jewish 

1 

2 

... 

5 

2 

i; 

3 

18 

22 

80* 

Wilberforce  Church  of 

England 

1 

H 

3 

24 

45 

40 

35 

... 

. . . 

147 

Great  College  Street 

2 

• • • 

27 

26 

16 

1 

70 

Marylebone  Road 

. • . 

, , , 

1 

5 

11 

18 

3 

2 

... 

40 

Barrow  Hill  Road 

1 

1 

8 

22 

50 

44 

7 

1 

... 

132 

Total 

o 

6 

12 

51 

111 

04 

78 

32 

34 

23 

4 60 

Note. —Twenty -four  children  were  not  recorded  by  age  in  this  batch. 


TABLE  IT. 


Shewing  Distribution  bg  Age  of  Palpable  Spleens. 


Age  op  Children. 

3 

Yrs. 

4 

Yrs. 

. 

Yrs 

6 

Yrs. 

7 

Yrs. 

8 

Yrs. 

No.  of  children  examined  

12 

51 

11 1 

104 

78 

32 

No.  shewing  palpable  spleen  ... 

... 

1 

3 

No.  shewing  (?)  palpable  spleen 

1 

1 

1 

* * * j 

In  making  these  observations  the  writers  for  the  most  part  worked  together, 
a large  number  of  the  children  being  examined  by  all  three  and  almost  all  by  two 
of  us?  Various  methods  of  palpation  were  tried  and  various  devices  as  to  posture 
adopted  with  the  object  of  arriving  at  the  conditions  most  completely  favourable 
to  the  detection  of  the  spleen  by  palpation.  One  method  very  successful  with 
children  of  a certain  age,  and  leading  as  a rule  to  very  complete  abdominal  relaxation 
is  for  the  observer  to  be  seated  while  the  child,  standing  between  the  knees,  leans 
slightly  forward  over  his  right  knee  and  at  the  same  time  looks  upward.  The 
observer’s  right  hand  is  then  passed  with  a light  touch  under  the  left  lower  costal 
arch  of  the  child. 

Five  cases  of  “ palpable  spleen  “ were  encountered  ; the  spleen  rate  among 
these  children  was  therefore  about  1%.  In  about  the  same  number  of  cases  it  was 
not  possible  to  say  with  certainty  whether  the  spleen  was  felt  or  not.  Such  cases 
have  been  entered  in  the  table  as  (?)  palpable.  Even  including  these  very  doubtful 
cases  the  spleen  rate  was  only  about  2%.  In  none  of  the  children  did  the 
spleen  extend  below  the  costal  margin  or  exhibit  any  considerable  degree 
of  enlargement  and  the  condition  differed  strikingly  from  that  encountered  in  the 
case  of  very  low  spleen  rates  in  India  where  as  a rule  the  positive  cases  though 
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CASE  No.  1. 


CASE  No.  2. 


CASE  No.  3. 


120 

no 

100 

A 

A 

A 

90 

i 

1 

1 

A 

80 

30 

to 

J 

t 

70 

$0 

CASE  No.  5.  CASE  , No.  6. 


41 

— n 

120 

40 

110 

39 

r\ 

i 

100 

3fl 

M 

yj 

v\ 

J 

vL 

4 

a 

90 

37 

\ 

: 

. 

)k 

: 

A 

4 

A 

60 

3ft 

u 

;v 

4 

J 

sr— 

70 

' 

60 

few  shew  distinctly  and  often  markedly  enlarged  spleens.  In  the  case  of  the  London 
children,  all  that  could  be  said  of  the  positive  cases  was  that  the  spleen  was  just 
palpable.” 

The  observations  given  shew  clearly  that  no  large  error  due  to  palpation  of  the 
normal  spleen  has  to  be  considered  and  a large  proportion  of  just  pa;pable 
spleens  in  any  child  community  must  be  considered  abnormal  and  requiring 
explanation. 

In  conducting  these  observations  the  question  of  observational  ertoi  also  came 
up.  It,  was  found  that  in  ordinary  palpation  as  commonly  practised  in  the  field 
no  likelihood  of  any  serious  error  arose.  In  certain  postures,  however,  with  very 
complete  relaxation  of  the  abdominal  wall  and  the  use  of  very  light  palpation  a 
sensation  was  sometimes  obtained  as  of  a normal  sized,  but  palpable  spleen. 
Such  impressions  were  usually  momentary  and  appeared  to  be  due  mostly 
to  local  reflex  contractions  of  a portion  of  the  abdominal  wall  muscles  which 
were  elicited  by  the  particular  method  of  light  palpation  employed,  but  Avere  either 
not  elicited  or  not  appreciated  by  slightly  more  forcible  palpation.  The  edge  of 
a muscle  or  fascia  passing  down  from  the  last  rib,  and  in  one  case  what  seemed  to 
be  a small  scybalous  mass  in  the  colon,  also  gave  impressions  which  sometimes 
for  a moment  suggested  a “ just  palpable  ” spleen. 

An  alteration  in  consistency  as  well  as  enlargement  would  seem  to  be  an  important 
character  of  the  enlarged  spieen  due  to  malaria. 
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VOL.  IV. — 2 


NOTE  ON  THE  VALUE  OF  THE  PARASITE-RATE  IN 
THE  MEASUREMENT  OF  MALARIA. 


BY 

Captain  C.  A.  GILL,  d.p.h.  (Eng.,)  d.  t.  m.  & h.  (Eng.),  i.m.s., 

Chief  Malaria  Medical  Officer,  Punjab. 

It  might  be  thought,  theoretically  at  any  rate,  that  the  most  accurate  estimate 
of  the  prevalence  of  malaria  in  any  community  would  be  furnished  by  an  examina- 
tion of  the  blood  of  every  individual  and  by  the  determination  of  the  number  of 
persons  in  whose  blood  malaria  parasites  or  other  undoubted  evidence  of  recent 
malaria  were  present. 

But  this  method  is  not  often  practicable  on  a large  scale  and,  even  if  it  could  be 
carried  out,  it  is  open  to  objection  since  the  parasites  may  be  temporarily  absent  or 
they  may  be  present  in  such  small  number  at  the  time  of  the  examination  as  to  escape 
detection.  A further  fallacy  would  arise  if  quinine,  even  in  inadequate  doses,  was 
being  taken  by  any  large  proportion  of  the  community.  Lastly,  malaria  exhibits 
a well-marked  seasonal  prevalence  so  that  the  parasite-rate  varies  very  considerably 
at  different  seasons  of  the  year. 

In  practice,  therefore,  there  is  no  doubt  that  the  spleen-rate,  which  is  both  more 
easily  ascertained  and  less  subject  to  seasonal  fluctuation,  furnishes  a more  reliable 
estimate  of  the  prevalence  of  malaria  in  a community.  The  information  yielded 
by  blood  examinations  is  however  of  some  value,  more  especially  when  it  is  con- 
sidered along  with  the  spleen-rate. 

THE  PARASITE-RATE  IN  AMRITSAR, 

In  November  1913  the  parasite-rate  of  Amritsar  City  and  environs  was  esti- 
mated as  part  of  a malaria  survey  of  that  city.  The  results  illustrate  both  its  uses 
and  its  limitations  as  an  index  of  the  amount  of  malaria  in  a community. 

The  spleen-rate  at  the  time  was  17  per  cent,  calculated  from  3,475  children 
between  the  ages  of  two  and  twelve  years.  The  degree  of  enlargement  of  the  spleen 
was  recorded  on  the  following  plan  : — 

Spleens  not  palpable  were  considered  normal. 

Spleens  reaching  up  to  one  finger’s  breadth  below  the  costal  margin  were 
called  class  I. 

Spleens  reaching  two  fingers’  breadth  below  the  costal  margin  were  called 
class  II. 

Spleens  reaching  three  fingers’  breadth  below  the  costal  margin  were  called 
class  III. 

Spleens  reaching  four  fingers’ breadth  below  the  costal  margin  were  called 
class  IV, 
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Spleens  reaching  as  far  as  the  umbilicus  were  called  class  V. 

Spleens  extending  to  the  pelvis  were  called  class  VI. 

The  parasite-rate  in  Amritsar  was  calculated  from  films  taken  as  far  as  passible 
evenly  throughout  all  parts  of  the  city,  with  the  following  result  : — 


Table  I. 


Area. 

No.  of  films 
examined. 

Positive. 

Negative. 

Parasite-rate 

Spleen -rate. 

Amritsar  city  and  environs, 
November  1913 

270 

34 

236 

Per  cent. 
12.5 

Per  cent. 
17 

In  February  1909  Major  Christophers  found  the  following  relationship  to  exist 
between  the  parasite  and  spleen-rates  in  certain  areas  of  Amritsar  : — 


Spleen-rate. 

Parasite-rate- 

Per  cent. 

Per  cent. 

Lakhar  Mandi  and  Mahan  Singh  . . 

90 

66 

Subanian 

66 

58 

Chauk  Pasian  I 

13 

20 

Chauk  Pasian  II 

37 

34 

Hathi  Gate  . . 

47 

50 

Kanyan  I . . 

37 

43 

Kanyan  II  . . 

54 

50 

Hakiman  . . . . . . • • • • ' • • 

93 

72 

The  total  spleen-rate  of  the  city  at  the  time  was  03.4  per  cent.  Thus,  although 
there  is  some  relationship  between  the  spleen  and  parasite-rates,  this  is  not  of  a very 
definite  nature  and  all  that  it  is  possible  to  say  is  that  when  the  spleen-rate  is  high, 
it  is  probable  that  the  parasite-rate  will  also  be  high. 

THE  SEASONAL  PREVALENCE  OF  MALARIA  PARASITES. 

In  regard  to  the  relative  prevalence  of  the  various  species  of  parasites  at  differ- 
ent seasons  of  the  year  the  following  Table  (Table  II)  shows  the  figures  obtained 
in  November  1913  together  with,  for  the  purposes  of  comparison,  those  obtained  by 
Major  Christophers  in  the  spring  of  1909. 

Table  II. 


Species. 

November  1913. 

February— 

-April  1909. 

Cases. 

Percentage. 

Cases. 

Percentage. 

1 . Benign  Tertian 

8 

21 

78 

78 

2.  Subtertian 

27 

79 

16 

16 

( 1 ) Rings  only 

15 

(2)  Crescents  only 

8 

(3)  Rings  and  Crescents.. 

4 

3.  Quartan 

• • 

7 

7 
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This  table  is  of  some  interest,  for  it  shows  that,  whereas  in  February  1909  more 
than  three-quarters  of  the  positive  films  contained  benign  tertian  parasites,  in 
November  1913  the  position  is  reversed  and  in  79  per  cent,  of  cases  the  films  showed 
subtertian  parasites.  Major  Graham  has  noted  a similar  change  in  the  relative 
prevalence  of  parasites  in  the  United  Provinces. 

In  his  report  on  the  prevalence  of  malaria  in  Kosi  in  1910  he  gives  an  interesting 
table  showing  the  percentage  of  parasitic  infection  in  Kosi  and  Saharanpur  from 
which  the  figures  given  below  are  extracted  : — 


Table  III. 


Kosi. 

Sahakaxpur 

1909. 

September  1910. 

December  1910. 

Per  cent. 

Per  cent. 

Per  cent. 

Benign  tertian 

26-9 

20 

59-1 

Quartan 

7-7 

15 

18-2 

Malignant 

65-4 

65 

22-7 

He  suggests  that  the  difference  between  the  relative  prevalence  of  benign  and 
malignant  infections  in  Kosi  and  Saharanpur  may  be  due  either  to  “an  initially 
different  type  of  predominating  infection  in  the  two  places,  or,  what  is  very 
probable,  an  elimination  of  the  less  resistant  benign  tertian  infection.” 

This  view  would  at  first  sight  appear  to  receive  confirmation  from  the  Amritsar 
statistics  given  in  Table  II.  In  connexion,  however,  with  another  experiment,  the 
blood  of  prisoners  in  the  Lahore  Central  Jail  was  examined  bv  my  assistant, 
Assistant  Surgeon  Trilok  Chand  Nanda,  from  April  to  October  1913  and  the  species 
of  malaria  parasite  present  was  noted.  I have  extracted  from  his  notes  the  species 
of  parasite  found  during  each  month  in  the  positive  films  and  the  result  is  recorded 
in  the  form  of  the  annexed  chart. 

It  will  be  seen  that  the  spring  and  early  summer  is  associated  with  the  marked 
relative  prevalence  of  benign  infections  which  reach  their  zenith  in  June  and  there- 
after rapidly  decline,  but  never  altogether  disappear.  On  the  other  hand,  sub- 
tertian infections  were  scanty  until  August  when  a marked  increase  took  place  which 
was  partially  maintained  throughout  September  and  October.  The  experiment 
ceased  at  the  end  of  October,  so  no  further  records  are  available,  but  the  chart  serves 
to  suggest  that  benign  and  subtertian  infections  exhibit  a marked  seasonal  periodi- 
city in  the  Punjab.  It  seems,  therefore,  not  improbable  that  blood  examinations 
undertaken  in  Amritsar  in  November  would  show  in  a majority  of  cases  subtertian 
infections,  whilst  in  the  spring  they  would  show  chiefly  benign  tertian  parasites. 

This,  it  is  believed,  is  the  explanation  of  the  marked  divergence  between  the 
relative  prevalence  in  Amritsar  of  benign  and  subtertian  parasites  in  the  spring  of 
1909  and  in  the  autumn  of  1913.  Furthermore,  one  might  hazard  a guess  that  the 
blood  examination  carried  out  in  Saharanpur  was  from  films  made  in  the  spring,  or 
at  any  rate  not  in  autumn  of  1909. 

There  is  little  new  in  regard  to  this  observation,  for  in  Italy  it  is  well  recognised 
that  spring  intermittents  are  associated  with  benign  tertian  and  quartans,  whilst 
the  “sub-continued,”  or  “autumnal  remittents”  are  chiefly  caused  by  the  sestivo- 
autumnal  or  subtertian  parasite.  Celli  uses  the  above  terms  and  classifies  malaria 
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as  (1)  mild  malaria  clue  to  “spring  quartan  and  tertian”  and  (2)  severe  malaria,  as 
being  the  result  of  infection  with  the  gestivo-autumnal  parasite. 

In  India,  however,  so  far  as  I am  aware,  the  seasonal  prevalence  of  the  malaria 
parasites  has  not  received  much  recognition.  It  may  be  that  it  is  only  in  Northern 
India  that  these  seasonal  distinctions  are  marked,  and  that,  as  the  more  strictly 
tropical  zone  is  reached,  where  infection  and  re-infection  may  occur  throughout  the 
year,  they  become  less  distinct  or  even  absent. 

Finally,  this  observation  serves  to  emphasise  the  importance  of  recording  the 
date  of  blood  examinations  whenever  a parasite-rate  is  being  determined. 


THE  EFFECT  OF  SPLENIC  ENLARGEMENT  ON  THE  PARASITE- 

RATE. 

An  effort  was  made  to  take  films  equally  from  children  with  and  without  en- 
largement of  the  spleen  in  order  to  be  able  to  study  the  effect  of  an  enlarged  spleen 
on  the  parasite-rate.  The  result  is  given  in  the  following  table  : — 


Table  IV. 


Condition  of  spleen. 

No.  of  films. 

No.  infected. 

Parasite-rate. 

Per  cent. 

Spleen  not  enlarged 

139 

9 

C> 

Spleen  enlarged 

131 

25 

19 

It  is  thus  clear  that  6 per  cent,  of  the  children  examined  whose  spleens  were  not 
palpable  harboured  malaria  parasites,  whilst  19  per  cent,  of  those  with  palpable 
spleens  had  parasites  circulating  in  their  blood  at  the  time  of  examination.  A 
further  sorting  of  the  results  was  made  to  determine  the  effect  of  the  degree  of 
enlargement  of  the  spleen  on  the  parasite-rate,  and  the  result  is  recorded  below: — 

Table  V. 


Size  of  spleen. 

No.  of  films. 

No.  infected. 

Percentage 

infected. 

Not  palpable 

139 

9 

Per  cent. 
G 

Class  I 

Hi 

3 

19 

21 

Class  II 

37 

8 

3 

Class  111 

32 

10 

29 

Class  IV 

31 

9 

Class  V 

10 

1 

1 

10 

20 

Class  VI 

5 

These  results  appear  to  indicate  that  when  once  the  spleen  is  enlarged  the  decree 
of  enlargement  does  not  appreciably  affect  the  chances  of  finding  parasites  in  the 
blood  as  the  result  of  one  examination  during  a fever-free  period.  It  must,  however, 
be  recollected  that  the  “fever  season”  had  recently  concluded  in  Amritsar  and  it  is 
therefore,  probable  that  a different  result  would  be  obtained  if  the  parasite-rate 
had  been  determined  a few  months  earlier. 
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That  6 per  cent,  of  the  children  without  enlargement  of  the  spleen  should  show 
parasites  is  not  remarkable  since  chronic  splenomegaly  is  produced  by  repeated 
rather  than  by  isolated  attacks  of  fever.  The  low  percentage  of  positive  films 
from  children  with  splenic  enlargement  of  Classes  V and  VI  is  striking.  It 
was  noted  that  in  a proportion  of  films  from  these  cases — and  but  rarely  so  in 
others — that  microcytes  and  megalocytes  and  cells  showing  polychromatic 
staining  were  numerous. 

CONCLUSIONS. 

(1)  As  an  index  of  the  amount  of  malaria  in  a community  the  parasite-rate 
is  of  less  value  than  the  spleen-rate. 

(2)  The  benign  and  subtertian  parasites  in  certain  parts  of  Northern  India 
show  well  marked  seasonal  variations. 

(3)  Whereas  benign  infections  reach  their  maximum  in  June,  subtertian 
infections  are  most  prevalent  in  the  autumn. 

(4)  In  view  of  these  seasonal  variations  the  parasite-rate  in  any  community 
will  depend  to  a considerable  degree  on  the  period  of  the  year  when  the  blood  ex- 
aminations are  made. 

(5)  In  consequence  of  the  above  no  definite  relationship  in  Northern  India 
can  be  expected  to  exist  between  the  spleen  and  parasite  rates,  nevertheless,  when 
the  spleen-rate  is  high,  the  parasite-rate  will  usually  tend  to  be  high  also. 

(6)  In  only  19  per  cent,  of  the  children  in  Amritsar  with  palpable  spleens  were 
malaria  parasites  discovered  in  November  1913  and  the  degree  of  enlargement  did 
not  appear  to  affect  appreciably  the  chances  of  finding  parasites  in  their  blood  at 
this  time. 

(7)  In  view,  however,  of  the  seasonal  variation  in  the  prevalence  of  malarial 
parasites  no  deductions  can  be  drawn  in  regard  to  the  effect  of  splenic  enlargement 
on  the  parasite-rate  at  any  other  time. 
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REPORT  ON  CERTAIN  FEATURES  OF  MALARIA  IN 
THE  ISLAND  OF  SALSETTE. 


BY 

Major  J.  L.  MARJORIBANKS,  m.d.,  d.p.h.,  i.m.s., 

Deputy  Sanitary  Commissioner , Western  Registration  District. 

GENERAL  DESCRIPTION  OF  SALSETTE. 

The  island  of  Sashthi,  or  Salsette,  lies  just  north  of  the  19th  parallel  of  North 
Latitude  on  the  west  coast  of  India,  and  close  to  the  mainland.  The  taluka  of 
Salsette  in  the  Thana  District,  to  which  it  belongs,  and  of  which  it  forms  all  but  a 
strip  on  the  mainland  of  about  47  square  miles,  known  as  the  Khairan  Patti,  is  some 
250  square  miles  in  extent.  Salsette  island  is  separated  on  the  north  and  east 
from  the  mainland  by  a creek,  of  which  the  northern  arm  is  known  as  the  Bassein 
Creek,  and  the  eastern  the  Thana  Creek.  To  the  south  lie  Bombay  Island  and  Bom- 
bay Harbour.  The  taluka  has  a population  of  some  150,000  people  in  140  towns 
and  villages. 

Physical  Geography  and  Geology. — The  most  striking  feature  of  the  geography 
of  Salsette  island,  and  one  which  has  a very  important  bearing  on  its  malariology, 
is  its  range  of  hills,  the  highest  peaks  of  which  are  over  1,500  feet,  though  within 
a few  miles  of  the  sea.  This  range  forms,  as  it  were,  the  backbone  of  the  island, 
and  runs,  diminishing  in  height,  from  the  northern  end  southward.  In  the  southern 
portion  of  the  island  is  an  area  devoid  of  hills,  though  in  the  south-east  corner,  in 
what  is  known  as  the  Island  of  Trombay,  at  the  head  of  Bombay  harbour,  there 
is  a hill  1,000  feet  in  height  of  the  same  nature  as  the  hills  that  run  down  the 
centre  of  the  island.  Spurs  from  this  main  line  of  hills  run  westwards  towards 
the  sea. 

Among  the  hills  lie  two  artificial  lakes,  Tulsi  and  Vehar,  which  provide  part 
of  Bombay’s  water-supply.  A third,  Powai  Lake,  has  in  more  recent  times 
been  constructed  for  the  same  purpose  south  of  V ehar,  though  the  shallowness 
of  the  bed  has  prevented  the  water  stored  from  being  of  a quality  that  could 
be  used. 

The  west  coast  is  deeply  indented  by  creeks,  the  two  principal  of  which  are  the 
Malad  and  Manori  Creeks,  which  detach,  or  almost  completely  detach,  consider- 
able portions  of  the  land  at  spring  tides. 

It  is  unfortunate  that  there  has  never  been  a geological  survey  of  Salsette. 
A geological  map  would  have  been  useful  in  the  present  connection,  for,  as 
will  be  seen,  there  is  a relation  between  the  geology  of  the  island  and  its 
malariology. 
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The  hills  of  Salsette  are  of  the  same  volcanic  origin  as  those  of  the  rest  of  the 
Konkan  and  the  Deccan  at  this  latitude.  The  relative  steepness  of  its  hills  on  their 
eastern  face  is  as  noticeable  as  in  the  case  of  the  hills  of  Bombay  Island,  and  depends 
on  the  fact  that  there  is  a dip  in  the  strata  to  the  westward  of  from  10°  to  15°, 
the  strata  near  the  coast  being,  as  a matter  of  fact,  of  a higher  series  than  those 
far  up  in  the  ghauts.  Most  of  this  volcanic  rock  in  Salsette  is  trap,  derived  from 
the  lava  of  ancient  volcanoes,  but  in  places  the  rock  is  breccia,  derived  from 
their  ash 

There  is  certain  amount  of  sedimentary  rock  to  be  found,  however,  especially 
in  the  south  of  the  island,  where  it  is  continuous  with  that  lying  in  the  bed  of  what 
was  once  a great  fresh-water  lake,  part  of  which  covered  areas  now  in  the  Island  of 
Bombay. 

The  soil  derived  from  the  disintegration  of  the  trap,  which,  if  it  contained 
more  organic  matter  and  were  of  a darker  colour,  would  be  known  as  a cotton  soil, 
extends  from  the  bases  of  the  hill  scarps  down  towards  the  sea.  By  the  sides  of  the 
creeks  it  gives  place  to  alluvium  which,  brought  down  to  the  coast  by  streams,  has 
been  washed  back  bv  the  sea  to  form  the  flats  that  line  the  creeks  of  the  island  and 
are  mostly  submerged  at  spring  tides.  The  alluvium  is  thus  heavily  impregnated 
with  salt. 

Along  the  west  coast  of  Salsette  are  a series  of  what  at  one  time  were  sea  rocks, 
but  which,  by  the  gradual  silting  up  of  the  creeks  by  alluvium,  are  now  only  sepa- 
rated from  the  land  by  the  flats.  The  villages  of  Bhayandar,  Dongri,  Uttan,  Ctorai, 
Manori,  Marva,  Malavni,  Akse,  Yerangal,  Marh,  Daravli,  Vesave,  Juhu  and  Bandra 
are  all  built  upon  islets  recently  more  or  less  assimilated  to  the  land  in  this  way. 
In  some  of  those  places  the  trap  shows  itself  and  forms  considerable  ridges.  In  some 
it  occurs  in  different  stages  of  disintegration  as  muram,  red  earth  and  even  soil  on 
which  rice  and  rabi  crops  can  be  grown.  In  other  places  any  soil  that  has  formed 
has  been  obliterated  by  blown  sand,  which  forms  dunes  that  line  the  shores  opposite 
some  of  the  villages. 

Coincidently  with  the  process  of  silting  up  of  the  creeks  there  is  in  progress  at 
some  places  a process  of  coast  erosion  going  on  which  by  the  end  of  each  monsoon 
noticeably  alters  the  outline  of  the  shore  of  certain  localities,  such  as  the  islet  of 
Juhu,  to  the  North  of  Bandra. 

Climate  and  rainfall. — There  being  no  observatory  on  the  island  of  Salsette 
no  record  of  the  temperature  is  available.  The  climate  of  the  west  coast  is  very 
much  like  that  of  Bombay,  where  January  has  an  average  mean  temperature  of 
73’9°  and  May  one  of  84’7°.  In  the  eastern  or  inland  parts  of  Salsette  the  tem- 
perature varies  considerably  with  the  variations  in  geographical  and  geological 
formation. 

In  Bombay,  as  shown  by  the  records  of  the  Colaba  Observatory,  winds  are 
noitheily  m November,  December,  January  and  February.  From  the  middle  of 
March  they  begin  to  change  to  a westerly  direction,  and  from  the  beginning  of  April 
to  the  end  of  September  the  prevailing  direction  of  the  wind  is  westerly  \ during  the 
first  half  of  October  wind^  aie  unsteady  and  slowlv  change  to  a northerly  direction. 
The  south-west  monsoon  bleaks  m June,  is  at  its  height  m July  and  August,  and 
is  ovei  early  in  Octobei.  The  north-east  monsoon  occasionally  gives  showers  in 
November  and  December. 

The  following  statement  gives  the  total  rainfall  for  the  years  1902  to  1911  at 
Kur'a  and  Thana.  The  greater  precipitation  at  Tirana  is  due  to  the  influence  of  the 
hills  of  Salsette,  which  he  between  the  town  and  the  sea.  Even  at  Kurla  the 
rainfall  is  slightly  greater  than  at  places  actually  on  the  coast  : 
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1902 

1903 

1904 

1905 

1906 


Rainfall 

Rainfall 

Rainfall 

Rainfall 

Year. 

at.  Kurla, 

at  Thana, 

Year. 

at  Kurla, 

at  Thana, 

in  inches. 

in  inches. 

in  inches. 

in  inches. 

77*62 

81-17 

1907 

97-71 

105-38 

103-62 

126-97 

1908 

82-31 

87-6 

60-89 

91-98 

1909 

105-04 

113-66 

43-78 

58-32 

1910 

74-71 

82-88 

72-22 

84-48 

1911 

54"22 

71-92 

Trees  and  crops. — Part  ol  the  central  hill  area  is  under  forest.  the  term 
being  used  in  its  technical  sense.  But  almost  everywhere,  from  the  hill  area  right 
down  to  the  alluvium,  the  soil  of  Salsette  island  supports  a growth  of  trees  and  long 
grass,  only  interrupted  by  the  rice-fields  which  cover  so  large  an  area  of  the  island. 
Round  the  villages  the  commonest  trees  one  finds  are  the  Amb  ( Mangofera ),  the 
Chinch  ( Tamarindus ),  the  Sitaphal  ( Anona ),  the  Bhendi  ( Thespesia ),  the  Karanj 
( Pongamia ),  the  Sag  ( Tectona ),  the  Rajan  ( Mimusops ),  the  Bor  (Zizyphus),  the  Kaju 
( Anacardium ),  and,  among  palms,  the  Tad  ( Borassus ),  the  Naral  (Cocos)  and  the 
Shindi  (Phccnix).  So  near  a large  city,  both  the  long  grass  and  the  produce  of  many 
of  the  trees  form  a considerable  commercial  asset.  Even  the  villas  that  line  the 
Ghodbandar  road,  near  each  of  the  railway  stations  of  the  B.-B.  k C.  I.  Railway, 
from  Andheri  northwards,  and  which  are  at  once  the  hope  and  the  despair  of  the 
town-planner,  are  enveloped  in  palm  or  mango-orchards  supporting  a rank  growth 
of  grass. 

Prices. — Rice  of  the  second  sort  is  the  staple  food  in  Salsette  taluka.  The 
following  are  the  rates  per  rupee  from  1901  to  1912  : — 


Year. 

Seers 
(80  tolas 
= 1 seer). 

C'hattaks. 

Year. 

Seers 
(80  tolas 
= 1 seer). 

Chattaks. 

1901 

10 

3 

1907 

9 

4 

1902 

10 

3 

1908 

7 

6 

1903 

11 

2 

1909 

9 

4 

1904 

10 

•3 

1910 

9 

2 

1905 

10 

24 

1911 

8 

2 

1906 

9 

144 

1912 

7 

5 

Population,  castes  and  employment. — The  three  municipal  towns  of  Salsette 
are  Thana,  Bandra  and  Kurla.  Their  census  population,  with  that  of  the  rest  of 
the  taluka,  is  given  in  the  following  table  : — 


Name  of  town  or  rural  circle. 

Census  of 
1891. 

Census  of 
1901. 

Census  of 
1911. 

Thana 

1 7,455 

15,410 

15,591 

Bandra 

18,317 

22.075 

22.885 

Kurla  . . 

11.469 

14,831 

15.081 

Rural  Salsette 

78,878 

94.016 

98,895 

Total  Population  of  Taluka  . . 

126.119 

146,332 

152,452 

The  chief  occupation  of  the  rural  population  is  the  cultivation  of  rice,  on  which 
not  only  members  of  regular  agricultural  castes  but  a great  manv  other  people  are 
mainly  dependent  for  their  livelihood.  Though  there  is  only  the  one  crop,  and  the 
rice-fields  lie  fallow  for  the  rest  of  the  year,  the  various  processes  incidental  to  the 
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cultivation  and  storage  of  rice  seem  to  provide  the  average  cultivator  or  field- 
labourer  with  work  for  the  year  round.  A certain  amount  of  market-gardening  is 
done,  especially  in  the  coast  villages,  and  in  different  places  timber-felling  and 
carting,  grass-cutting,  mango-growing,  toddy-drawing,  sea-fishing  and  salt  and  lime 
working  provide  the  different  castes  with  employment.  Though  there  are  a few 
large  mills  at  Kurla  town  in  the  south  of  the  island,  there  is  not  the  migration  for 
work  in  the  mills  of  Bombav  that  is  so  marked  in  the  sea-coast  talukas  of  the 

J 

neighbouring  Kolaba  District. 

In  rural  Salsette  there  is  little  of  a Musalman  population.  Of  the  better  class 
Hindus  there  are  a certain  number  of  Brahmins  and  Parbhus.  Besides  those  who 
more  or  less  definitely  follow  some  one  occupation,  such  as  Dhobis,  Lohars,  Shimpis 
(tailors),  Malis  and  Sonars,  and  those  whose  occupation  has  always  been  mainly 
agricultural,  such  as  Marathas,  Panchkalshis  and  Dhodyas,  there  are  castes 
who  have  more  or  less  deserted  their  tribal  or  caste  occupations  to  become  occu- 
piers of  agricultural  land  or  field-labourers,  such  as  Agris  (originally  salt- workers), 
Bhandaris  (originally  only  toddy-drawers),  and  Dublis  and  Varlis  (originally  forest 
tribes).  The  population  of  some  villages  mainly  consists  of  Kolis,  the  term  Koli 
being  applied  to  several  groups  of  fishermen  and  cultivators  of  mixed  descent 
now  classed  as  Hindus.  Mahars  are  met  with,  mostly  in  their  capacity  as  out- 
castes  and  village  servants,  but  also  sometimes  as  well-to-do  labourers,  and  even 
mechanics. 

All  along  the  coast,  both  in  the  town  of  Bandra,  and  in  the  villages,  a proportion 
of  the  population,  most  unusual  for  the  Bombay  Presidency,  consists  of  Indian 
Christians.  These  are  the  descendants  of  the  early  converts  of  the  Portuguese. 
In  the  villages  they  are  nearly  always  cultivators,  but  Bandra  town  supplies  Bombay 
with  a considerable  number  of  its  clerks  and  mechanics.  They  are  rapidly  learning 
English,  and  becoming  more  and  more  Europeanized  in  their  dress.  Although 
their  higher  standard  of  living  makes  them  more  resistant  to  malaria  than  many 
of  the  classes  among  which  they  live,  their  villages  have  at  times  been  severely 
visited  by  plague,  which  has  considerably  reduced  the  population  in  some  of  them. 
Moreover,  they  are  fond  of  showing  their  independence  of  the  Brahmin  official, 
and  one  manifestation  of  this  tendency,  consisting  of  frequent  refusal  of  the  services 
of  the  vaccinator,  renders  them  peculiarly  liable  to  small-pox. 

The  Bandra-Danda  Peninsula,  and  especially  the  ridge  known  as  Pali  Hill, 
has  for  long  had  a considerable  European  population,  consisting  mostly  of  Bombay 
business  men,  who  go  in  daily  to  their  offices.  Especially  since  plague  established 
itself  in  Bombay  their  example  has  been  largely  followed  by  well-to-do  Indian 
business  men,  who  have  built  villas  round  every  railway  station  in  Salsette  where 
malaria  is  not  sufficiently  bad  to  make  residence  quite  impossible.  Except  in  the 
case  of  some  of  the  stations  nearer  Bombay,  such  as  Ghatkopar,  those  villas  are  not 
inhabited  in  the  rainy  season,  nor  in  the  cold  weather  till  it  is  drawing  to  a close, 
the  fear  of  plague,  and  the  desire  for  fresh  air  being  the  main  inducements  to  a semi- 
suburban or  rural  life  in  the  hot  season. 

The  matter  of  these  groups  of  villas,  and  the  desirability  of  controlling  build- 
ing  by  the  introduction  of  the  principle  of  town-planning,  are  fully  dealt  with  in 
Mr.  Mead  s Report,  and  town-planning  is  now  being  regulated  by  a special  officer 
appointed  for  the  purpose  by  Government. 

VITAL  STATISTICS. 

Till  near  the  end  of  the  decennium  1901  to  1910,  Salsette,  for  the  purpose  of  the 
compilation  of  vital  statistics,  was  divided  into  the  Thana  Town  Circle  and  the 
Salsette  Rural  Circle.  Since  1908  Bandra  has  been  dealt  with  as  a separate  Town 
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Circle,  and  it  has  recently  been  decided  to  constitute  Kurla  as  a separate  Town 
Circle  from  1913.  These  separations  of  the  urban  from  the  rural  population  of 
Salsette  will  enable  variations  in  the  intensity  of  such  diseases  as  malaria,  so  much 
more  a rural  than  an  urban  disease,  to  be  more  accurately  studied  over  a period 
of  years  in  the  future  than  they  can  be  at  present. 

In  1911  Captain  B.  Higham,  i.m.s.,  when  acting  as  Deputy  Sanitary  Com- 
missioner, carried  out  for  the  Western  Registration  District  the  statistical  enquiry 
ordered  in  Government  Resolution,  General  Department,  No.  4799  of  29th  Septem- 
ber 1910.  He  prepared  charts  for  two  series  of  years  before  and  after  the  outbreak 
of  plague  in  the  Presidency,  showing  curves  for  the  mean  monthly  figures  for  each 
taluka,  of  total  births,  total  deaths,  and  infantile  mortality.  He  discontinued  the 
plotting  of  curves  for  still-births  before  he  came  to  the  vital  statistics  of  the  Thana 
District,  as  he  found  that  the  curves  for  different  talukas  of  the  Nasik 
District  showed  such  a complete  lack  of  conformity  as  to  indicate  that  no  reliance 
could  be  placed  on  the  registration  of  still-births.  He  also  prepared  tables  showing 
“ epidemic  figures,’'  on  the  lines  laid  down  by  Major  Christophers.  The  compila- 
tions of  Captain  Higham,  on  which  his  curves  were  prepared,  have  been  of  consi- 
derable assistance  in  preparing  the  two  charts  that  accompany  this  present  report. 
Unfortunately,  on  account  of  the  destruction  of  certain  records,  he  was  not  able 
to  obtain  his  pre-plague  figures  for  a decennium  of  continuous  years.  Apparently 
on  account  of  some  difficulty  in  ascertaining  the  populations  on  which  some  of  the 
ratios  should  be  calculated  for  this  pre-plague  series  of  years,  all  the  curves  for  the 
pre-plague  series,  for  births,  for  total  deaths,  and  for  infant  mortality,  are  below 
the  corresponding  ones  for  the  post-plague  series.  It  was,  accordingly,  inadvisable 
to  attempt  to  draw  conclusions  based  on  the  differences  shown  between  the  several 
kinds  of  curves  of  the  two  series  of  years. 

For  the  present  report  only  the  vital  statistics  of  the  intercensal  decennium 
1901  to  1910  have  been  taken.  The  figures  are  for  the  whole  of  Salsette  Taluka, 
including  its  urban  populations. 

The  death-rate. — A description  of  the  Seasonal  Chart  (Chart  No.  1)  is  given 
on  it.  The  principle  followed  in  the  preparation  of  the  lowest  curve  in  it  has  been 
that  rural  registration  work,  at  any  rate,  is  generally  accurate  as  regards  the  total 
number  of  deaths,  and  that  if  the  figures  for  certain  diseases  which  (1)  tend  to  be 
seasonal  in  their  incidence,  (2)  are  easily  recognized  even  by  ignorant  persons,  and  (3) 
are  not  themselves  the  sequela;  of  malaria,  are  deducted  from  the  total,  the  residue 
will  give  a fair  idea  of  the  seasonal  variations  in  mortality  due  to  malaria.  A curve 
showing  the  death-rate  among  children  under  one  year,  calculated,  not  on  the  popu- 
lation. but  upon  the  births,  has  been  shown,  both  because  this  is  the  most  accurate 
of  all  death-rates,  and  because  it  affords  a very  good  indication  of  variations  in  the 
intensity  of  malaria,  infants  being  extremely  susceptible  to  the  disease.  Letters 
and  figures  showing  the  normal  mean  wind  direction  and  steadiness-  for  the  day  for 
each  month  of  the  year  at  Colaba  (Bombay)  Observatory  are  given  at  the  foot  of 
the  chart,  as  also  figures  showing  the  mean  monthly  velocity  of  the  wind  in  miles 
per  hour  for  the  year  1911.  The  “ steadiness  ” is  the  excess  percentage  of  observa- 
tions in  the  direction  of  the  monthly  resultant. 

It  will  be  noticed  that  it  is  towards  the  end  of  the  year  that  the  total  death-rate 
curve  and  what  we  may  term  the  curve  of  the  death-rate,  minus  the  rate  for  special 
diseases,  most  closely  approach  each  other,  i.e.,  it  is  then  that  there  is  least  of  those 
diseases.  Early  in  the  year  they  begin  to  diverge,  as  plague  begins  to  increase, 
and  they  remain  widely  apart  for  some  months,  their  further  divergence  from  each 
other  in  April  being  due  to  the  super-addition  of  cholera  to  plague.  The  decline 
of  plague  after  April  brings  about  a rapid  fall  in  the  total  death-rate,  which  is  not 

( 27  ) 


shared  to  any  extent  by  the  infantile  death-rate,  and  a greater  approximation 
of  it  to  the  death-rate,  minus  the  rate  foi  special  diseases.  June  is  seen  to  be  the 
all-round  healthiest  month.  All  the  death-rates  rise  after  the  monsoon  has  well 
set  in.  The  rise  is  better  marked  in  the  case  of  the  total  death-rate  than  in  that 


of  the  death-rate,  minus  that  for  special  diseases,  and  more  marked  still,  and  earlier 
marked,  in  the  case  of  the  infantile  death-rate.  Here  cholera,  and  diarrhoea  and 
dysentery  are  in  operation.  Their  decline  in  September  and  October  with  the  dying 
away  of  the  monsoon,  and  the  approximation  again  of  the  two  lower  curves  to  one 
another,  can  be  seen  at  a glance. 

Malaria  not  being  a disease  that  kills  very  rapidly,  though  it  is  accountable 
for  so  great  a proportion  of  the  deaths  that  do  occur,  it  is  not  till  the  malaria  season 
is  well  established  that  its  effect  on  the  mortality  is  marked.  In  October  there  is 
slight  rise  in  the  death-rate  minus  the  rate  for  special  diseases,  but  in  the  case  of  the 
other  two  death-rates  any  rise  due  to  commencing  mortality  from  malaria  is  con- 
cealed by  the  fall  in  the  mortality  from  diseases  of  the  bowel.  But  in  November 
the  rise  is  very  evident  in  all  the  death-rates  ; and,  at  a time  when,  as  seen  by  the 
maximum  approximation  of  the  two  lower  curves  on  the  chart  to  one  another,  there 
is  less  mortality  from  the  special  diseases  taken  together  than  at  any  other  time  of 
year,  infantile  mortality  is  actually  at  its  highest,  because  of  the  severity  of  malaria 


at  this  season.  In  infants  malaria  kills  much  more  quickly  than  in  adults,  and 
less  often  through  late  complications,  such  as  pneumonia.  This  is  probably  the 
reason  why  the  infantile  death-rate  is  already  falling  in  December  and  January 
from  the  maximum  in  November,  while  the  death-rate,  minus  the  rate  for  special 
diseases,  remains  high,  and  actually  reaches  its  maximum  in  January. 

The  continuous  fall  of  this  latter  death-rate  throughout  the  latter  part  of  the 
dry  season  affords  the  best,  indication  of  the  continuous  decline  that  goes  on  then 
in  the  amount  of  malaria.  The  curve  for  this  death-rate  certainly  accords  with 
the  account  the  cultivators  themselves  give  of  malaria,  that  it  is  essentially  a disease 
of  the  cold  weather  months,  and  that  it  is  not  till  the  warm  weather  commences 
that  the  country  begins  to  be  healthy.  It  is  with  the  fall  of  this  curve  that  the 
country  residences  of  well-to-do  Indians  in  Salsette  begin  to  be  occupied. 

It  will  be  noticed  that  it  is  in  October  that  the  wind  is  just  changing  round 
to  the  north,  from  the  west,  before  beginning  to  blow  steadily  from  the  north  in 
November,  and  that  the  reappearance  of  the  westerly  element  in  March  synchro- 
nizes with  the  commencement  of  this  steady  fall  in  the  mortality  that  has  been 
noted.  This  may  be  otherwise  stated  by  saying  that  the  absence  of  the  sea- 
breezes  coincides  in  point  of  time  with  the  greater  mortality  from  malaria. 

A description  of  the  yearly  chart  for  the  intercensal  decennium  1901  to  1911 
(Chart  No.  2)  is  given  on  it  ; it  includes  a curve  for  the  variations  in  rainfall.  The 
appearance  of  the  curve  showing  the  total  death-rate,  minus  that  for  special  diseases, 
does  not  suggest  that  the  death-rate  from  malaria  has  shown  any  general  tendency 
to  increase  during  the  decennium.  Nor  does  it  suggest  that  there  was  any  very 
severe  epidemic  visitation  oi  the  disease.  But  it  does  show  clearly  two  facts  regard- 
ing the  relation  of  malana  to  the  rainfall  that  have  been  noticed  m other  parts  of 
India.  One  is  that  a mere  heavy  rainfall  does  not  of  itself  involve  anv  necessary 
increase  in  the  amount  of  malaria.  In  the  year  1909  the  rainfall  was  over  113", 
and  in  1903  it  was  12/  , yet  no  marked  rise  in  the  amount  of  malaria  appears  to  have 
resulted  in  either  case.  The  other  well-known  fact  illustrated  by  this  chart  is  that 
what  does  cause  a maiked  rise  m the  incidence  of  malaria  is  the  occurrence  of  a vear 
of  defective  rainfall  followed  by  one  of  ordinary  or  even  of  rather  less  than  ordinary 
rainfall.  The  most  malarious  year  of  the  decennium  was  1900,  the  rainfall  for  1905 
having  been  so  extraordinarily  low,  for  Thana,  as  to  be  little  over  58". 
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Hitherto  variations  in  the  incidence  of  endemic  malaria,  have  mainly  been 
studied ; it  remains  to  be  seen  whether  the  figures  do  or  do  not  give  an  indication  of 
the  occurrence  of  waves  of  epidemic  malaria,  such  as  have  been  shown,  bv  a study 
of  mortality  figures,  to  have  occurred  in  the  Punjab.  This  is  best  shown  by  taking 
the  mean  of  the  deaths  recorded  throughout  the  decennium  for  some  month  which 
seems  to  have  been  free  from  special  epidemic  conditions,  treating  this  figure  as  one, 
and  subjecting  the  mortality  figures  for  the  different  months  of  the  different  years 
to  division  by  it,  in  order  to  see  whether  a high  multiple  of  one  is  anywhere 
obtained. 

In  the  following  table  the  deaths  for  the  different  months  of  the  different 
years  of  the  decennium,  less  the  deaths  from  the  special  diseases,  are  given,  those 
figures  which  are  less  than  10  per  cent,  above  the  mean  of  their  particular  month 
having  been  expunged,  to  show  up  the  others  more  clearly  : — 


June  being  the  month  in  which  the  death-rate,  minus  the  rate  for  special 
diseases,  is  lowest,  its  mean  for  the  decennium  may  be  taken  as  one.  In  the  next 
table  the  figures  for  the  first  table  have  been  corrected  so  as  to  be  figures  for  months 
of  thirty  days.  They  have  then  been  divided  by  the  mean  of  the  figures  for  June, 
and  the  result  is  as  shown.  The  figures  for  the  rainfall  at  Thana  for  the  years  of 
the  decennium  have  been  inserted  at  the  left  hand  side  of  the  table,  the  rainfall  for 
1899  and  1900  also  being  given  : — 


Rainfall 
at  Thana, 
ii  inches. 

Years 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

& 

bC 

<3 

-4-3 

CL 

Q 

cn 

October. 

November. 

December. 

Years. 

41-87 

1899 

86-61 

1900 

100-74 

1901 

1-8 

2 

1-8 

1901 

81-17 

1902 

1-5 

1-6 

1-7 

1-9 

1902 

126-97 

1903 

1-9 

1-9 

1-6 

ii 

1903 

91-98 

1904 

1-1 

1904 

58-32 

1 905 

1-7 

1-5 

1-3 

1905 

84-48 

1906 

1-9 

1-6 

1-4 

1-3 

1-4 

1-7 

1’5 

1-8 

1-6 

1906 

105-38 

1907 

1907 

87-65 

1908 

1908 

11306 

1909 

1 909 

82-88 

1910 

1'5 

1-8 

1-6 

1910 
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Nothing  that  could  be  called  an  actual  epidemic  figure  is  to  be  seen,,  and  it  may 
be  concluded  that,  although  variations  in  the  intensity  of  malaria  did  occur,  malaria 
did  not  visit  Salsette  in  epidemic  form  during  the  decenmum. 

It  will  be  observed  that  the  highest  mortality  occurs  early  in  1901,  the  effect  of 
the  failure  of  the  rains  in  1899  having  been  to  make  the  malaria  season  of  1900-01 
an  unusually  severe  one. 

The  birth-rate. — The  seasonal  birth-rate  curves  for  all  the  nine  talukas  of  the 
Thana  District  show  the  same  variations  for  different  months.  Although  rural 
Salsette  so  much  resembles  the  average  taluka  of  the  Thana  District,  its  curve 
shows  the  seasonal  variations  to  a much  less  degree  than  the  others,  probably  on 
account  of  its  being  almost  the  only  taluka  with  anything  of  an  urban  population. 
Accordingly,  the  birth-rate  curve  of  Salsette  Taluka  is  not  shown  in  either  of  the  two 
charts.  The  seasonal  birth-rate  of  rural  Salsette  is  probably  really  better  represen- 
ted by  the  curves  for  the  other  talukas.  In  Captain  Higham’s  charts  for  the  decen- 
nium  1901 — 1910  those  all  show  a continuous  rise  from  between  24  and  34  per 
thousand  per  annum  in  February  to  between  44  and  58  in  May.  This  high  birth- 
rate is  maintained  in  June,  but  there  is  a rapid  and  a uniform  decline  to  between 
32  and  39  in  July.  There  is  some  further  almost  uniform  decline  in  September, 
nearly  all  the  talukas  having  then  a birth-rate  of  28  to  32  per  thousand  per 
annum.  With  a slight  but  nearly  uniform  rise  in  November,  and  an  exactly  corres- 
ponding fall  in  December,  the  rates  remain  about  the  same  level  till  the  beginning 
of  the  rise  after  February.  The  Peint  Taluka  of  the  Nasik  District,  which  is  geogra- 
phically a part  of  Thana  District,  shows  this  same  peculiar  curve,  which  is  not  that 
of  the  other  talukas  of  the  Deccan  district  of  Nasik,  and  which  is  not  accounted  for 
by  any  seasonal  migration  of  the  population,  for  none  takes  place  in  Thana  District. 

This  relatively  great  height  of  a birth-rate,  the  mean  of  which.  34*21  per  1,000 
for  the  decennium,  is  not  high  for  an  Indian  district,  in  the  months  of  March  to 
June,  would  appear  to  connote  a relatively  increased  virility  in  the  months  of 
June  to  September.  As  the  phenomenon  is  not  observed  in  the  Deccan,  it  must 
depend  on  something  which  influences  the  Konkani  to  a much  greater  extent 
than  the  Deccani. 

There  is  one  thing  that  the  inhabitant  of  the  Deccan  knows  little  of,  and  that 
is  the  extraordinary  difference  which  the  presence  or  absence  of  the  sea-breeze 
makes  to  the  vitality  of  the  inhabitant  of  the  Konkan.  If  a reference  is  made  to  the 
meteorological  figures  at  the  foot  of  Chart  No.  1 it  will  be  seen  how  closely  this 
period  of  relative  virility  coincides  with  the  monsoon,  how  it  suddenly  begins  with 
the  access  of  velocity  in  the  sea-breeze  in  June,  and  the  appearance  of  the 
southerly  element,  and  how  it  ends  as  abruptly  in  October  when  the  wind  shifts 
round  from  the  west  to  the  north  and  the  malaria  season  sets  in. 


THE  ANOPHELINE  MOSQUITOES  OF  SALSETTE. 

The  following  are  the  species  of  anopheline  mosquitoes  which  were  found  in 
Salsette  during  the  present  enquiry  : — 


Myzomyia  culicifacie ,s 
Myzomyia  listoni. 
Neocellia  stephensi. 
Nyssorhynck  us  fuliginosus . 


Nys sorhynck us  jam  esii. 
Pyretophorus  jeyporiensis . 
Nyssomyzomyia  rossii. 
Nyssomyzomyia  punctulata. 


Myzorhynchus  barbirostns . 

It  will  be  noticed  that  these  are  the  same  anophelines  as  those  found  on  Bombav 
Island  by  Dr.  Bentley,  with  the  addition  of  Py.  jeyporiensis  and  N.  punctulata . 
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In  Appendix  I is  given  a table  in  which  the  anophelines  are  mentioned  one  by 
one,  with  the  exact  places  where  they  have  been  found  in  the  larval  or  adult  state 
within  the  boundaries  of  the  different  villages,  the  latter  being  grouped  according 
to  the  nearest  railway  stations. 

In  Appendix  II  another  table  gives  the  villages  in  alphabetical  order,  with  the 
names  of  the  different  species,  and  the  places  in  which  they  have  been  found.  From 
both  of  those  tables  the  record  of  N.  rossii  has  been  omitted. 

It  is  hoped  that  this  will  facilitate  any  research  that  may  in  future  be  carried 
out  in  order  to  discover  which  mosquitoes  are  the  actual  carriers. 

In  Appendix  III  notes  are  given  on  the  apparatus  used  in  collecting  larvae, 
and  on  the  instructions  issued  to  subordinates  employed  to  collect  them. 

The  first  four  of  the  anophelines  mentioned  have  been  found,  in  one  part  of 
India,  or  another,  to  be  carriers  of  malaria. 

The  following  table  gives  the  proportion  of  adults  captured  and  brought  for 
identification  from  the  east  and  from  the  tvest  side  of  the  island  respectively,  out 
of  a total  of  823  from  the  east  side,  and  of  1 ,168  from  the  west  side.  It  will  be  noticed 
how  closely  the  two  sets  of  percentages  resemble  one  another  : — 


Names  of  species. 

East  side. 

West  side. 

Number 

caught. 

Percentage 
of  total. 

Number 

caught. 

Percentage 
of  total. 

Py.  jeyporiensis 

% 

1 

•08 

N.  punctulata 

4 

48 

Ny.  fuliginosus 

57 

6'93 

97 

8-30 

My.  culicifacies 

4 

•48 

2 

•17 

Ny.  jamesii 

2 

•24 

l 

•08 

My.  listoni 

4 

•48 

2 

•17 

M.  barbirostris 

23 

2'80 

26 

2-22 

Ne.  slephensi 

0 

•73 

2 

•17 

N.  rossii 

72.3 

87-85 

1,037 

88-78 

Total  . . 

823 

1,168 

The  next  table  gives  the  proportion  of  the  samples  of  larvae  of  different  species 
brought  from  different  parts  of  the  island,  out  of  a total  of  522  samples  identified. 
As  many  as  possible  of  the  bottles  of  larvae  were  kept  standing  in  order  to  let  the 
adults  hatch  out,  scores  of  bottles  being  accordingly  stocked  for  issue  : — 


Names  of  species. 


Ny.  fuliginosus 
N.  rossii 
My.  culicifacies 
Ny.  jamesii 
My.  listoni 
M.  barbirostris 
Ne.  slephensi 


Samples. 

Percentage 
of  total. 

145 

27-78 

115 

22-03 

93 

17-82 

19 

3 63 

36 

6 6 

111 

2P26 

3 

"57 

The  figures  for  the  larvae  are  a much  less  reliable  guide  than  those  for  the  adults 
to  the  actual  extent  to  which  different  species  infest  the  island.  The  proportion  of 
specimens  of  N.  rossii  larvae  found,  for  example,  varies  with  the  weather  very 
greatly.  A few  weeks  of  dry  weather  is  sufficient  to  cause  their  almost  complete 
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disappearance,  and  a single  shower  of  rain  to  cause  their  re-appearance,  at  some 
places  in  every  puddle  or  hoof-print. 

It  was  unfortunate  for  the  enquiry  that  the  monsoon  stopped  unusually  early, 
at  the  very  beginning  of  September,  as  this  made  it  impossible  to  conduct  a really 
representative  examination  of  the  larva3  of  the  rice-fields. 

Wells. — The  larvse  of  six  species,  three  of  which,  My.  culicifacies,  My.  listoni 
and  Ny.  fuliginosus,  are  known  carriers  of  malaria  in  one  part  of  India  or  another, 
were  found  in  wells.  The  number  of  wells  actuallv  examined  was  not  recorded, 
but,  roughly  speaking,  two  wells  out  of  every  three  were  found  to  contain  the 
larvae  of  one  or  more  anophelines.  Leaving  out  of  consideration  the  wells  in  which 
the  larvae  of  N.  rossii  were  found,  and  counting  a well  as  one,  two  or  three  according 
to  the  number  of  species  found  in  it,  the  following  figures  were  obtained  : — 


Names  of  species. 

Number 
of  wells 
in  which 
found. 

Percentage 
of  total. 

M.  barbirostris 

54 

33-75 

Ny.  fuliginosus 

27 

16-87 

My.  culicifacies  . . 

55 

34-37 

My.  listoni 

19 

11-87 

Ny.  jamesii 

5 

312 

Borrow-pits. — The  borrow-pits  of  the  B.-B.  & C.  I.  Railway  also  deserve  special 
mention,  as  they  continue  to  breed  mosquitoes  very  late  in  the  season,  and  long  after 
most  other  temporary  breeding-places  have  dried.  Moreover,  there  is  a chain 
of  them  running  through  the  most  malarious  part  of  the  country  through  which  the 
line  runs.  A special  re-examination  of  them  was  undertaken  late  in  October,  there 
having  been  practically  no  rain  since  the  beginning  of  September.  Larvae  were 
brought  on  this  occasion  from  55  borrow-pits.  Excluding  9 of  them,  in  which  only 
the  larvae  of  N.  rossii  were  found,  the  proportion  in  which  those  of  different  anophe- 
lines were  found  was  as  follows  : — 


Names  of  species. 

Number 
of  borrow- 
pits  in 
which 
found. 

Percentage 
of  total. 

Ny.  fuliginosus  . . 

40 

86-95 

M.  barbirostris 

4 

8-69 

My.  culicifacies  . . 

2 

4-35 

Notes  on  different  anophelines. 


My.  culicifacies . — The  larvae  of  this  species  were  found  in  a great  proportion  of 
cases  in  wells.  They  were  also  found  in  streams,  and  would  have  been  oftener  were 
there  more  permanent  streams  in  Salsette.  They  were  also  found  in  railwav 
borrow-pits  and  rice-fields.  A very  few  adults  were  found  in  huts. 

The  larva  is  stated  in  James  and  Liston's  “ Anopkeline  Mosquitoes  of  India  ” 
to  have  fully  developed  palmate  hairs  on  the  thorax.  The  present  writer’s  experi- 
ence, in  several  districts  of  this  Presidency  in  which  he  has  hatched  out  mosquito 
larvte  at  different  places,  has  been  that  palmate  hairs  are  rarely  found  on  the  thorax 
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iii  this  species,  and  certainly  never  fully-developed  ones.  This  is  unfortunate,  for 
it  means  that  the  larvae  of  one  of  the  principal  malaria-carriers  of  the  west  of  India 
have  to  be  put  in  the  class  whose  characteristics  are  mainly  negative. 

My.  listoni. — The  larvae  of  this  species  were  also  mostly  found  in  wells.  A 
few  adults  were  found  in  cowsheds  and  other  buildings. 

In  the  standard  description  of  this  mosquito,  given  in  James  and  Liston,  the 
3rd  longitudinal  vein  of  the  wing  is  said  to  be  white-scaled,  this  being  one  of  the 
principal  distinguishing  characteristics,  as  this  vein  in  the  case  of  My.  culicifacies 
is  black-scaled.  Dr.  Bentley,  however,  states  in  his  report  that  in  the  variety  of 
My.  listoni  present  in  Bombay  this  vein  is  black-scaled.  In  Salsette,  both  in  the 
case  of  adults  caught  in  houses,  and  in  the  case  of  those  hatched  out  from  larvae, 
the  3rd  longitudinal  vein  of  My.  listoni  was  found  to  be  white-scaled.  This  and  the 
fact  that  the  first  dark  area  on  the  costa  of  the  wing  is  not,  as  in  the  case  of  My. 
culicifacies,  divided  into  two  by  a white  spot,  made  it  quite  possible  to  distinguish 
My.  listoni  from  the  other,  without  having  recourse  to  comparison  of  the  relative 
length  of  wing-cells,  as  has  been  recommended. 

Dr.  Bentley  further  states  that  the  larvae  of  M y.  culicifacies  are  indistinguish- 
able from  those  of  My.  listoni.  There  are  species  the  larvae  of  which  may  be 
difficult  to  distinguish  from  those  of  My.  culicifacies , but  as  far  as  Salsette 
specimens  go,  the  larvae  of  no  two  species  are  easier  to  tell  from  one  another  than 
those  of  My.  culicifacies  and  My.  listoni,  the  appearance  of  those  of  the  latter,  with 
the  large  palmate  hairs  on  the  thorax  and  the  abdominal  palmate  hairs  conspicu- 
ously prominent  at  the  sides  of  the  segments,  exactly  corresponding  with  the 
illustration  given  in  James  and  Liston. 

Like  My.  culicifacies,  My.  listoni  was  not  found  to  be  the  carrier  by  Dr.  Bentley 
in  the  case  of  the  limited  number  of  specimens  of  adults  caught  in  Bombay  Island 
and  dissected,  during  his  investigation.  In  parts  of  Bengal  it  is  the  chief  carrier 
of  malaria,  but  it  has  not,  so  far,  been  found  infected  in  Western  India. 

Y eocellia  stephensi. — This  species,  which  is  the  carrier  in  the  case  of  Bombay, 
is  noted  by  Dr.  Bentley  as  being  scarce  in  the  northern  and  non-malarious  part 
of  Bombay  Island.  In  the  Thana  District,  outside  Salsette,  the  writer  has  found  its 
larvEe  in  a nullah  near  Kalyan,  and  in  the  stream  running  into  the  creek  at  Bhiwandi 
just  above  the  tidal  limit.  The  present  investigation  has  shown  it  to  be  so  very 
scanty  in  Salsette  that  it  is  extremely  unlikely  to  be  the  carrier  of  the  malaria  which 
is  so  common  over  a large  area  of  that  island. 

Ny.  fuliginosus. — This  is  the  tank-breeding  mosquito  par  excellence.  It  is  found 
in  practically  any  tank  one  cares  to  examine  in  the  Thana  District  It  is  also  the 
mosquito  most  commonly  found  in  rice-fields  and  railway  borrow-pits.  Next  to  N. 
rossii  it  is  the  commonest  mosquito  in  houses  in  Salsette.  It  is  mentioned  by  Dr. 
Bentley  as  having  been  once  found  in  Bombay. 

In  Burma  and  in  Northern  India  this  species  has  been  found  in  some  places  to 
be  the  principal  carrier  of  malaria.  Its  ubiquitousness  in  Salsette  makes  it  difficult 
to  hazard  a guess  as  to  whether  it  is  likely  to  be  a carrier  there  or  not  : that  it  breeds 
in  numbers  non-malarious  villages  does  not  necessarily  mean  that  it  is  not  a 
carrier  in  malarious  ones. 

Ny.  jamesii. — This  is  the  species  which  seems  to  replace  Ny.  fuliginosus  in 
Bombay  Island,  where  it  is  very  much  commoner  as  a tank  mosquito  than  in 
Salsette.  It  is  distinguishable  from  Ny.  fuliginosus  in  having  speckled  legs,  and 
also  by  having  certain  differences  in  the  scale  markings  of  the  veins  of  the  wings. 
Even  at  a glance  it  is  possible  to  tell  the  one  from  the  other  by  the  fact  that  Ny. 
f uliginosus  gives  the  impression  of  having  a dark  wing  with  white  spots,  Ny.  jamesii 
of  having  a light  wing  with  black  spots. 
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t Capab,e  of  being  experimentally  infected  in  the  laboratory, 

fnnill l^as  not  been  found  infected  in  nature.  It  does  not  occur  sufficiently 
nly  in  Salsette  to  make  it  likely  to  be  much  of  a carrier  in  any  case. 
yreto'phorus  jeyporiensis. — This  is  not  a widely-distributed  species.  Only 

yavte^and  WaS  f°U"d  in  Salsette>  lts  mar^ings  were  as  described  in 

nine  Nyss°myzom yia  rossL— This  is  infinitely  the  commonest  of  the  anopheline 
osqmtoes.  T hough  its  breeding-places  are  such  as  rapidly  dry  up  at  the  end  of  the 
lt  wa*>  as  usual  present  m houses  and  cowsheds  in  such  numbers  as  very 
r>  |lS  -y  to,  mtei'fere  with  the  collection  of  more  important  species.  Neither  in 

haTtffisy’the  fifr  BenitI7  d/S+leCted  laiFr1UmbterS  °f  sPecimens’  nor  in  other  places 
nas  tins,  the  first  described  of  the  anophehnes,  been  found  to  be  infected  Were 

it  a carrier  hardly  any  one  would  escape  malaria. 

Nyssom yzom yia  punctulata.— This  species  is  easily  told  from  all  other 

ophelmes  by  its  having  half  the  proboscis  black,  and  the  other  half  white  Adults 

weie  found  m a few  places  m the  eastern  side  of  the  island.  No  description  of  its 

ai\a>  has  as  yet  been  published,  audit  was  not  found  to  hatch  out  from  any  of  the 

samples  of  larvae  brought  for  identification  in  Salsette. 

Myzomyia  barbirostris This  mosquito  is  the  third  commonest  in  the  houses  and 
sheds  ot  Sa  Iset  t e,  and  its  larvae  are  by  far  the  commonest  in  the  wells  It  has  a 
great  preference  for  dark,  shady  places.  It  has  been  infected  experimentrilv 
but  has  not,  so  far,  been  found  as  a carrier  in  nature  ‘ ’ 

General  Conclusions  - In  the  absence  of  dissection  of  captured  adult  mosquitoes 
to  discover  which  are  the  carriers,  it  cannot  be  said  that  any  definite  indication  nn 
jo  found  from  a study  of  the  distribution  of  anophelines  in  Salsette  Mosquitoes 
tTthT  Vi  hr  A defTte  rePutation  elsewhere  as  carriers  of  rural  malaria 

froni  malarh  1 7 P aC6S  that>  as  tested  b7  spleen  census,  are  quite  free 

n malaiia,  as  well  as  m places  notoriously  subject  to  it,  and  the  carrier  of  the 
urban  malana  of  Bombay  is  very  scarce  in  Salsette 


iHE  opleen  Census. 

The  percentage  of  indigenous  children  showing  enhrwm.nt  ,r  .1  1 

condition  rarely  due  in  childhood  to  any  other  cause'  Ins  hee  fof  i f®v  Spl®*“’  8 
excellent  means  of  judging  of  the  extent  to  which  malaria  mevnd n b*  ® m.?st 

In  working  out  the  malariologv  of  an  area  s„(i;r,i01!u  7 7®  , commumty. 

completely,  the  taking  of  the  spleen  rate,  as  it  is  called  t0 ^ deaIt  with 

means  of  study.  But  the  spleen  census  bv  itself  7 ’ y °ne  of  a ”™iber  of 

rapidly  obtainable  that  when  it  is  merely  a case  of  lesldts  80  accurate  and  so 

of  country  is  malarious  or  not,  or otj « reinriv?  °Ut, Whether  8 given  tract 
parts  of  one,  it  is  neither  practicable  noNeceskn  t ! m8l.8no<»"*«?  of  different 
means  of  demonstrating  the  amount  of  malaria  present  a' "le,Wlth  rt  8ny  other 
children  has  accordingly  been  used  as  the  best  method  nf  d Sp'  . Census  among 
variations  which  exist  in  the  extent  to  which  the  diff  d®monStr8tm«  the  8™at 
affected  by  the  disease  tl,e  d,fferent  Parts  of  Salsette  are 
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The  accompanying  map  of  the  island  of  Salsette  shows  the  percentage  figure  of 
the  spleen  rate  marked  in  under  the  name  of  each  town  or  village.  In  order  to  show 
more  graphically  the  wide  differences  that  exist  between  different  places  in  respect 
of  malaria,  different  colours  have  been  used.  Figures  up  to  10  per  cent,  have  been 
entered  in  green  ; those  up  to  25  in  orange  ; those  up  to  50  in  brown  ; and  those 
above  50  in  red. 

It  is  an  obvious  possible  use  of  this  map  to  take  its  figures  as  a guide  in  making 
out  another  map,  showing  the  whole  island  marked  out  in  patches  of  colour,  ac- 
cording to  their  relative  malariousness  or  non-malariousness,  in  order  to  assist  those 
who  have  to  judge  of  where  to  build  and  where  not  to  build.  But  the  boundaries 
of  such  coloured  areas  would  be  very  difficult  to  determine  in  any  reliable  manner, 
and  the  more  so  in  those  very  parts  where  malaria  has  so  thinned  the  population 
that  the  means  of  taking  a representative  spleen  census  are  absent.  It  is  better  not 
to  attempt  to  make  the  figures  show  more  than  they  do  show,  and  to  trust  to  the 
general  lessons  they  teach  for  guidance,  in  areas  where  they  do  not  give  detailed 
information. 

While  the  spleen  rate  is  not  influenced  by  the  severity  or  otherwise  of  a parti- 
cular malaria  season  to  anything  like  the  same  extent  as  an  endemic  index  consisting 
of  the  percentage  of  children  found  to  harbour  the  malarial  parasite  in  the  blood,  it 
is  only  to  be  expected  that  good  and  bad  years  should  make  some  difference  in  it. 
It  is  well  at  the  outset  to  note,  then,  that  the  year  1911,  which  is  the  one  whose 
malaria  season  would  exercise  the  greatest  influence  on  the  spleen  rate  taken  in  1912, 
was  a distinctly  mild  fever  year,  as  the  season  of  1912  promises  to  be  also,  so  that 
the  figures  certainly  do  not  over-estimate  the  extent  to  which  malaria  prevails  in 
Salsette. 

The  following  table  gives  in  alphabetical  order  the  towns,  villages  and  hamlets 
in  which  the  spleen  census  was  taken.  In  the  case  of  the  villages  round  Thana,  it 
was  taken  by  the  writer  in  December  1911,  in  the  course  of  an  investigation  carried 
out  in  order  to  find  out  if  any  part  of  the  environs  of  Thana  was  sufficiently  non- 
malarious  to  allow  of  the  building  of  residences  for  district  officers.  Here  the  spleens 
are  not  classified  according  to  size.  In  the  case  of  the  villages  and  towns  of  the 
rest  of  the  island,  in  which  the  spleen  census  was  taken  in  October  and  November 
1912,  as  part  of  the  special  investigation  which  is  the  subject  of  this  report,  they 
are  classified  according  to  the  method  recommended  by  the  Central  Malarial 
Committee.  In  all  7,156  children  were  examined  : — - 


Size  of  spleen 

IN  CHILDREN  EXAMINED. 

Village  or  Hamlet. 

Place 

on 

map. 

Spleen 
not  en- 
larged. 

Spleen 

just 

palpable. 

Spleen 

2—3 

fingers’ 

breadth 

below 

ribs. 

Spleen 
a hand’s 
breadth 
below 
ribs. 

Spleen 
extend- 
ing down 
to  navel. 

Total  of 
children 
examin- 
ed. 

Spleen 

rate 

per  cent. 

Aksa 

12 

C 

17 

17 

Nil. 

Ambivli 

lo 

V 

84 

1 

2 

1 

88 

45 

Andheri 

1G 

_ 

E 

71 

1 

1 

73 

2'7 
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Village  or  Hamlet. 


Anik 

Babhai,  Hamlet  of  Eksar, 

Balkumb 

Bamanwada 

Bandra-Danda  Peninsula 
Bhandup 

Bharodi,  Hamlet  of  Pahadi. 
Bhatti,  Hamlet  of  Bhandup 
Bhayandar 

Bombay  Refuse  Depot 

Borla 

Borivli 

Ckarkop 

Charai,  Hamlet  of  Chembur 

Chembur 

Dahisar 

Dahisar  Hamlets  . . 

D;jlnda — see  Bandra-Danda 
Peninsula 

Daravli 


Place 

on 

map. 


23 

H 

8 

F 

9 

N 


Size  of  spleen  in  chii.dken  examined. 


Spleen 
not  en- 
larged. 


Spleen 

just 

palpable- 


Spleen 

2-3 

fingers’ 

breadth 

below 

ribs. 


Spleen  | Spleen 
a hand’s  extend- 
breadth  ing 
below  down  to 
ribs.  | navel. 


Total 

of 

children 

exa- 

mined. 


Spleen 

rate 

per 

cent. 


28  | 4 3 

73  7 j 7 

| I 

Spleens  not  classified. 


17 

F 

19 

20 

• * 

E 

14 

1,000 

1 

L 

13 

78 

15 

15 

3 

E 

14 

1 

3 

2 

13 

K 

Q 

3 

4 

16 

5 

E 

20 

110 

1 

• • 

I 

21 

41 

I 

8 

35 

1 1 

3 

• • 

E 

54 

6 

.. 

10 

C 

21 

75 

- 

H 

20 

67 

5 

T 

141 

3 

3 

1 

6 

F 

7 

57  J 

5 1 

9 

2 

G 

19 

4 

11 

23 

8 

D 

13 

" 

* • 

C 

12 

• < 

1 

2 

38 

26 

87 

16 

65 

22 

20 

AY'. 

1,001 

o-o.o 

1 

112 

30 

20 

) 

30 

3 

i 31 

90 

1 

112 

1-78 

41 

Nil. 

* * 

39 

1 

10 

••  1 

60 

10 

75 

Nil. 

72 

7 

,48 

4-2 

. 

73 

22 

* 

46 

1 

9D3 

• 

13 

7-7 
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Size  of  spleen 

IN  CHILDREN  EXAMINED. 

Village  or  Hamlet. 

Place 

on 

map. 

Spleen 
not  en- 
larged. 

Spleen 

just 

palpable. 

Spleen 

2-3 

fingers’ 

breadth 

below 

ribs. 

Spleen 
a hand’s 
breadth 
below 
ribs. 

Spleen 

extend- 

ing 

down  to 
navel. 

Total 

of 

children 

exa- 

mined, 

Spleen 

rate 

per 

cent. 

Devi,  Hamlet  of  Magatna.. 

9 

8 

3 

2 

2 

15 

46-6 

Devnar 

G 

21 

51 

2 

53 

37 

Dhokals,  Hamlet  of  Balkumb. 

J 

8 

Spleei 

is  not  clas 

ssified. 

35 

93 

Dongri 

N 

4 

74 

74 

Nil. 

Gavhan,  Hamlet  of  Mulund 

C 

12 

Spicer 

is  not  clas 

sified. 

50 

40 

Gavhan,  Hamlet  of  Mahul 

M 

23 

G 

5 

G 

2 

2 

21 

71 

Ghatkopar,  Forest  Tribes 

I 

18 

G 

2 

7 

4 

3 

22 

72-7 

Ghatkopar,  Commercial 

I 

19 

109 

G 

115 

5-2 

Castes. 

Ghodbandar 

I 

4 

G9 

3 

14 

1 

1 

88 

22 

Gorai 

H 

8 

1G3 

1 

1 

165 

1-2 

Gundavli 

A 

10 

12 

1 

1 

1 

15 

20 

Hariali 

F 

15 

4 

2 

8 

3 

17 

76-5 

Ingal  Khind,  Hamlet  of 

J 

15 

2 

3 

5 

2 

12 

83-3 

Marol. 

Iravli 

H 

13 

Spleens  not  cla? 

•sified 

37 

64 

Itawa 

0 
1 1 

1 

1 | 

Spleens  not  classified. 

60 

24 

Juhu 

0 

17 

116 

1 1G 

Nil 

Kakda.  Hamlet  of  Magatna 

D 

8 

G 

e 

9 

4 

25 

76 

Kalva 

G 

10 

Splee 

as  not  cla 

ssified. 

27 

15 

Kalya,  Hamlet  of  Gorai 

0 

1 8 

_ 

A 

-10 

• • 

• • 

40 

Nil 
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Village  or  Hamlet. 


Manjivda 

Manori 

Manpada  Hamlets 

Maravli 

Marh 

Marol 

Marve 

Masha,  Hamlet  of  Kashi 
Mira 

Mhataryatsapada,  Hamlet  of 
Ambivli 

Mulund 

Nana,  Hamlet  of  Mulund. 
Navghar,  Hamlet  of  Mulund 
Navpada 

Naytodi,  Hamlet  of  Eksar 
Pahadi 

Pali,  Hamlet  of  Dongri 
Poisar 


Size  of  spleen  in  childhen  examined. 


Place 

oil 

map. 


Spleen 
not  en- 
larged 


N 

10 

B 

8 

N 

21 


Spleen 

just 

palpable. 


Spleen 
2-3  , 
fingers’ 
breadth 
below 
ribs. 


Spleen 
a hand’s 


Spleen 

extend- 
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43 

Nil. 

90 
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Nil. 

10 

Nil. 
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37 
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Raimurda 


Village  or  Hamlet. 


Place 

on 

map. 


Shahad 

Skimpoli 

Sutanvada,  Hamlet  of 
Shahad. 

Tale,  Hamlet  of  Eksar 
Tari,  Hamlet  of  Kolset 


Size  ok  spleen  in  children  examined. 

Spleen 
not  en- 
larged. 

Spleen 

just 

palpable. 
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fingers’ 

breadth 

below 

libs. 
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a hand’s 
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ing 

down  to 
navel. 

Total 

of 

children 

exa- 

mined. 


Spleen 

rate 

per 

cent. 


17 
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49 
20 
17 

58 

Spleens  not  classified. 


Tarodi,  Hamlet  of  Dongri. 

C 

2 

49 

l 

1 

Thakur,  Hamlet  of  Eksar. 

8 

21 

2 

1 

Trombay 

E 

22 

74 

i 

Utan 

L 

5 

194 

i 

1 

Vakola,  Hamlet  of  Kolhe 
Kalyan 

B 

19 

F 

53 
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37 

4 
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2 
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Hi 
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13 
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5 ! 
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5 

M 
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Wagbil,  Hamlet  of  Kavesar. 
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13 

B | 
8 

6(t 

Spleens 

not  class 

1 

ified. 

Total  of  children  examined  | 
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58 

16 

21 

4-70 

18 

5*5 

58 

Nil. 

27 

41 

31 

6-5 

24 

12-5 

75 

13 

196 

1- 

53 

Nil. 

41 

9-8 

110 

1-8 

38  ' 

95j 

128 

0’7S 

28 

54 

133 

59 

164 

42 

60 

Nil. 

88  j 

94 

7,156 

The  spleen  census  has  its  Scylla  and  Charybdis.  On  the  one  hand,  if  one 
strikes  a percentage  on  a very  small  number  of  children,  as  one  sometimes  must, 
if  hamlets  are  to  be  taken  separately  from  the  villages  to  which  they  belong,  there 
is  a certainty  of  a very  obvious  kind  of  error.  On  the  other  hand,  if  the  figures  for  a 
village  and  a small  hamlet  belonging  to  it  are  added  together  for  the  purpose  of  strik- 
ing the  percentage  on  as  large  a figure  as  possible,  though  the  children  of  the  hamlet 
have  a larger  proportion  of  enlarged  spleens  than  those  of  the  village,  the  percentage 
struck  is  not  accurate  either,  being  rather  higher  than  that  of  the  village,  and  a good 
deal  lower  than  that  of  the  hamlet. 

The  principle  here  followed  has  been  to  compound  the  figures  for  a village  and  its 
hamlets  only  when  there  was  no  great  difference  found  between  the  proportions  of 
enlarged  spleens,  and  to  employ  a special  sign  on  the  map  to  indicate  a place  where 
the  rate  has  been  calculated  on  a very  small  number  of  children. 

In  this  connection  the  matter  of  class  composition  in  different  villages  and 
hamlets  must  be  alluded  to.  It  is  found,  as  a rule,  that  the  poorer  fed  a class  or 
caste  of  people  is,  the  more  liable  are  its  members  to  malaria,  and  vice  versa, 
and  the  peoples  of  Salsette  are  no  exception  to  the  rule.  The  children  of  the 
well-to-do  commercial  castes  who  reside  in  villas  in  Salsette  for  part  of  the  year  may 
be  left  out  of  account : their  spleen  rate  would  not  have  been  taken  even  had  they 
been  in  residence,  as  their  children  are  not  born  and  bred  in  Salsette.  Brahmins, 
again,  form  such  a relatively  small  proportion  of  the  inhabitants  of  villages  that  no 
conclusions  can  be  based  on  any  figures  relating  to  their  children.  But  in  some 
villages  almost  the  whole,  and  in  others  quite  the  whole  of  the  inhabitants  are 
Indian  Roman  Catholics,  and  it  was  quite  noticeable  that  their  higher  standard 
of  living  makes  them  tend  to  have  a lower  spleen  rate  than  the  average  of  cultivators. 
At  the  other  end  of  the  scale  the  distinctly  primitive  castes,  such  as  the  Dublas  and 
Varlis,  tend  to  have  the  highest  spleen  rate  of  all. 

Had  it  been  possible  to  have  dealt  with  this  factor  of  the  standard  of  living 
alone,  and  to  demonstrate  its  influence  by  comparing  the  spleen  rate,  say  of  consider- 
able numbers  of  Christians  with  that  of  considerable  numbers  of  Dublas  living  under 
identical  conditions,  instructive  figures  could  have  been  obtained.  But  in  Salsette 
it  is  another  factor  that  mainly  determines  the  amount  of  malaria  in  a given  number 
of  people  of  any  class,  namely,  the  physiographical  situation  of  their  villages.  Indian 
Christians  in  Salsette  tend  to  live  in  villages  in  non-malarious  areas  by  the  sea : 
Dublas  and  Varlis  tend  to  live  in  hamlets  in  malarious  areas  on  the  lower  slopes  of 
the  hills.  That  when,  as  an  exception,  Indian  Christian  cultivators  live  in  a parti- 
cularly malarious  area,  they  suffer  as  badly  as  anyone  could,  is  shown  by  the  case  of 
the  entirely  Christian  village.of  Vikhroli,  where  the  spleen  rate  was  95  per  cent,  and 
where  the  proportion  of  very  large  spleens  was  particularly  high. 

On  account  of  this  impossibility  of  comparing  different  peoples  living  under 
sufficiently  identical  conditions  no  attempt  at  classification  by  race,  religion  or  caste 
has  been  made,  and  this  fact  must  simply  be  allowed  for  in  considering  the  value 
of  the  spleen  rate  as  it  was  taken. 

As  in  other  places  in  India,  the  tendency  of  urban  areas  to  be  remarkably  free 
from  malaria  is  strongly  manifested  in  Salsette.  This  tendency  is  apt  to  be  slightly 
exaggerated  in  a spleen  census  of  mixed  urban  and  rural  areas,  from  the  fact  that, 
without  very  special  measures,  such  as  house-to-house  visitation,  one  is  almost 
wholly  dependent  for  the  spleen  census  in  towns  on  the  examination  of  school- 
children,  as  the  street  children,  among  whom  the  percentage  of  enlarged  spleens 
might  be  expected  to  be  higher,  cannot  be  collected  in  the  ready  way  in  which  they 
usually  are  in  villages.  But,  allowing  for  this,  the  tendency  is  remarkably 
evident.  Exceptionally  great  facilities  for  the  propagation  of  the  local  carrier 
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of  malaria,  such  as  there  are  in  the  malarious  wards  of  Bombay  City,  appear  to 

je  necessary,  otherwise  a densely  populated  urban  area  is  the  last  place  where 
malaria  is  to  be  found. 


rhe  table  shows  that  out  of  1,001  children  of  the  Bandra-Danda  Peninsula, 
of  whom  by  far  the  most  were  born  and  bred  in  Bandra  bazaar,  only  one  was  found 
on  examination  to  have  enlargement  of  the  spleen.  Making  all  allowance  for  the 
accessibility  of  Bandra  to  the  sea-breezes  the  figures  are  very  remarkable. 

Still  more  significant,  however,  is  the  case  of  the  Thdna  bazaar.  The  spleen 
late  here,  which  was  taken  by  the  Civil  Surgeon,  Major  Ivukday,  i.m.s.,  was  only 
3-7  per  cent,  in  the  midst  of  a tract  of  country  the  intense  malariousness  of  which 
may  be  seen  by  a single  glance  at  the  spleen  map.  Only  the  thick  of  the  bazaar  of 
Thana  is  non-malarious  : the  suburbs,  such  as  Navpada,  are  severely  malarious. 

The  one  phenomenon  that  is  brought  out  most  prominently  by  ithe  map  and  its 
figures  is  the  evident  relation  of  malaria  to  the  range  of  hills  shown  on  it.  In  other 
parts  of  India  also  the  tendency  has  been  observed  for  malariousness  to  increase 
as  the  hills  are  approached.  Thus,  in  one  investigation  the  percentage  of  children 
found  to  be  infected  with  malaria  in  the  environs  of  Calcutta  was  nil;  further  and 
further  north  it  was  12,  25,  40,  55,  and  at  the  foot  of  the  Himalayas  72.  And  not 
only  in  Salsette  but  anywhere  in  the  Thana  District  one  finds  it  to  be  a fact  well 
known  to  the  villagers,  and  capable  of  ready  demonstration  by  the  taking  of  a 
spleen  census,  that  it  is  the  dwellers  on  the  siopes  of  the  hills,  or  near  their°bases 
that  suffer  most  severely  from  malaria. 

In  this  connection  the  mainland  part  of  the  map,  on  the  east  side,  may  pro- 
fitably fiist  be  studied.  The  remarkable  feature  of  this  part  of  the  country,  where 
the  Parsik  range  of  hills  towers  above  the  creek,  is  the  line  of  villages  along  its  sides 
that  have  been  completely,  or  almost  completely  deserted  on  account  of  malaria 
(Villages  thus  deserted  are  underlined  in  red  on  the  map).  In  places  down  by  the 
creek-side,  such  as  Itava  and  Iravli,  the  descendants  of  the  former  inhabitants  of 
those  villages  are  still  living.  All  the  account  they  can  give  of  the  matter  is  that 
about  forty  years  ago  the  villages  on  the  slopes  had  to  be  abandoned  on  account  of 
the  wait  hawa  (literally  the  ‘ mal-aria  '),  of  the  mountain.  Even  down  at  the 
water-side  the  influence  of  the  proximity  of  the  hill  is  seen  in  the  spleen  rates  found 
in  the  villages.  On  the  east  of  the  range,  where  the  villages  are  entirely  shut  off 
Bom  sea-breezes,  the  spleen  rates  are  among  the  highest  possible  : 82  per  cent  at 
I\ausa,  and  93  per  cent,  at  Mumbra. 


An  attempt  that  was  made  ten  years  ago  to  solve  the  problem  of  house  ac- 
commodation at  Thana  by  building  bungalows  for  Government  officers  on  one  of  the 
northern  slopes  of  the  Parsik  range,  was  a complete  failure.  The  bungalows  proved 

as  malarious  as  the  villages  of  the  Parsik  range  had  been,  and  residence  in  them 
has  had  to  be  given  up  entirely. 

The  case  of  the  island  of  Trombay,  forming  the  south-east  corner  of  Salsette, 
may  next  be  studied.  W ith  its  hill  of  trap-rock,  rising  to  1 ,001  feet,  whose  sides 
as  they  slope  down  to  the  sea,  are  covered  with  the  soil  which  is  a product  of  the  dis- 
integration of  the  trap  and  the  edging  of  salty  alluvium  along  its  shores,  on  which 
the  abundant  growth  of  trees  and  grass  conies  to  the  usual  abrupt  conclusion,  the 
island  of  Trombay  forms  an  excellent  miniature  edition  of  Salsette.  No  detailed 
demonstration  of  the  relation  of  malaria  to  the  hill  is  required ; the  figures  show  the 
closeness  of  that  relationship  so  well  themselves.  Villages  close  to  the  base  of  the 
hi  11  01  on  the  slopes  of  one  of  its  spurs,  have  a spleen  rate  of  over  50  per  cent  which 
rapidly  gives  way  to  smaller  rates  ranging  from  10  per  cent,  upwards,  at ’a  little 
distance  from  the  lull.  The  hamlet  of  Charai,  at  the  cross-roads,  is  far  enough 
away  to  have  only  7 per  cent,  further  north,  Chembur,  which  is  still  nearer  the 
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ed<m  of  the  tree  and  grass-covered  area,  lias  but  4‘2  per  cent.  But  what  \v  ill  be  found 
most  significant  is  that  the  spleen  rate  of  the  children  of  the  Mahais  and  Bhangis  of 
the  Bombay  Municipal  Refuse  Depot,  a little  further  north  still,  is  nil. 

People  will  not,  of  themselves,  build  their  villages  right  out  in  the  open,  away 
from  the  shade  of  trees,  nor  will  any  one  build  villas  or  bungalows  either,  this  is 
only  natural,  and  it  must  be  accepted  as  an  axiom  in  considering  what  advice  is 
worth  while  giving.  But  the  one  drawback  of  it,  in  the  case  of  a malarious  tract  of 
country,  is  well  seen  here,  where  the  Mahars  and  Bhangis  of  the  Refuse  Depot  are 
not  only  better  off  in  respect  of  malaria  than,  the  well-to-do  artizans  of  Cheni  mi 
but  have  absolutely  no  spleen  rate  at  all.  The  reason  for  it  consists  in  the  tact  that 
they  cannot  choose  their  place  to  live  in  themselves.  Their  occupation  necessitates 
their  living  out  on  the  salty  alluvium,  where  there  are  no  trees,  and  the  shortest  ot 
grass  will  hardly  grow.  Nobody  else  would  live  in  such  a place,  and  the  result  is 
that  no  other  village  in  the  whole  of  the  east  of  Salsette  is  like  theirs : it  is  tin*  only 
one  that  does  not  have  malaria  in  it. 

The  effect  of  the  sea-breezes  is  well  seen  in  the  case  of  the  village  ot  1 rombay 
itself,  which  has  a spleen  rate  of  only  1'3  per  cent.,  in  marked  contrast  to  the  neig  1- 
bouring  villages  inland. 

If  a general  view  is  taken  of  the  island  of  Salsette  it  will  be  seen  that  the  centia 
hills  are  surrounded  with  a ring  of  villages  all  having  a spleen  rate  of  any  thing 
between  50  per  cent,  and  95  per  cent.  Yeur  is  the  village  at  the  highest  altitude 
that  was  visited  : its  rate  is  94  per  cent.  It  is  very  noticeable  how,  as  one  passes 
outwards  from  the  hills  to  the  sea,  the  spleen  rate  decreases,  even  where  it  is  only  a 
creek  that  represents  the  sea,  as  in  the  case  of  the  eastern  side  of  Salsette,  while  on 
the  western  side  the  villages  most  completely  exposed  to  the  sea-breezes  have  no 
spleen  rate  at  all.  The  gradation  is  in  some  parts  very  noticeable  ; indeed  one 
might  in  some  parts  draw  lines  connecting  figures  of  the  same  colour  and  find  that 
thev  ran  parallel  with  the  direction  of  the  range  and  of  the  coast-line.  Corresponding 
with  the  isobars  or  isotherms  on  a meteorological  chart,  these  lines  of  approximately 
equal  spleen  intensity  might  be  called  '£  isosplens.5  Starting  near  Thana  for 
example,  one  such  isosplen  (red)  would  run  from  Navpada  southwards  through 
Mulund,  Nana,  Bhatti,  Kanjur,  Hariali  and  Vikhroli.  Another  (brown),  further 
from  the  hills  and  nearer  the  creek,  would  run  from  Gavhan  through  Navghar  and 
Bhandup.  Another  (orange)  would  curve  round  the  head  of  the  Thana  creek  where 
it  contracts,  opposite  Thana  town,  to  the  narrow  channel  connecting  it  with  the 
Basse  in  creek,  and  would  include  Itava,  Kalva  and  Kopri.  In  this  grassy  tract  of 
country  through  which  the  G.  I.  P.  Railway  runs,  from  Ghatkopar  northwards, 
the  hills  are  too  near  the  creek  to  leave  room  for  villages  so  free  from  malaria  that 
a green  isosplen  could  be  drawn  at  all.  To  be  able  to  draw  an  isosplen  in  each  of 
the  four  colours  one  would  have  to  start  at  the  north-west  side  of  the  hills.  Here 
the  red  would  begin  at  Masha  and  pass  southwards  through  the  hamlets  of  Dahisar, 
and  through  Ivakda.  South  of  this  the  villages  close  to  the  hills  arc  actually 
deserted  so  that  no  spleen  rate  can  be  taken  in  them  at  all.  The  brown  isosplen 
would  begin,  a little  further  out  from  the  hills  than  the  other,  at  Kashi,  and  pass 
through  Mira,  then  re-appear  first  at  Devi,  a hamlet  of  Magatna,  and  then  again 
to  pass  through  Bharodi  and  Pahadi.  The  orange  would  begin  at  Ghodbandar,  a 
little  further  north  than  the  others.  Here  the  hills  come  right  down  to  the  creek, 
and  there  is,  so  to  speak,  a direct  conflict  of.  opposing  influences.  The  sea-breezes 
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orange 
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do  exert  a marked  effect,  for  Ghodbandar  has  a much  lower  spleen  rate  than 

other  village  in  Salsette  commanded  to  such  a degree  by  the  hills.  This  

isosplen  would  pass  through  Dahisar,  Kanheri,  Babai.  Poisar  and  Gari.  Outside  it, 
and  just  before  the  tree  and  grass-covered  country  gives  place  to  the  alluvial  flats, 
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ten  gre1e!1  1S0SPlen  of  villages  that  have  a spleen  rate  of  from  five  to 

K - r ut;  It  would  start  at  Naytodi,  and  run  south  through  Borivli  Shinmivli 

SofviM  . Ma,\d'  WeSt  °f  thlS  and  fri'*ging  the 

sc  lies  ot  V 1 Pages  built  on  what  are  more  or  less  islands  separated  by  creeks  and  minf 
flats  from  the  mainland  of  Salsette,  which  were  mentioned  in  Chapter I 2 most 
m those  villages  there  is  absolutely  no  spleen  rate  at  all.  In  just  one  or  two  is 
icre  a rate  worth  noticing.  Thus  Dongri  village  has  two  hamlets,  Tarodi  and  Pali 
hat  he  just  at  the  base  of  a small  hill,  one  on  each  side  of  it.  In  their  case  there  is 
hus  a reproduction  m miniature  of  the  conditions  that  bring  about  malariousness 
e se where,  and  the  one  hamlet  has  a spleen  rate  of  6-5  per  cent.,  and  the  other  of 

j P(?1  +]Ut'  ^f  ang  tllose  Places  011  the  coast  as  a whole,  from  Bhayan- 

° 1 11  T \ d°Wn  ,1°  Bandra  on  the  «outh,  they  are  found  to  be  all 
extent  7 ^ hom  ma  ana’  or  afiPected  b7  it  to  a perfectly  negligible 

to  n0rti;ea‘St  x°mer  of  8aLsette-  we  find  very  malarious  conditions 

) 4 iana*  I hough  not  quite  so  badly  affected  as  those  nearer  the  hills 
j s 011  I 10  hassem  creek  have  a considerable  spleen  rate;  they  are  too  far 
ound  the  corner,  so  to  speak,  to  get  the  benefit  of  the  sea-breezes.  There  are  two 
\ dlages  deserted  on  account  of  malaria  here,  Manpara  and  Kavesar;  the  inhabitants 
of  the  latter  have  all  shifted  down  to  Wagbil  on  the  creek-side.  The  case  of  Kolshet 
ud  lty.  hamlet,  Tan,  the  inhabitants  of  which  work  the  ferry  for  the  A«ra  road 

Kolshet  isnot  out  of  the  jungle;  it  is  surrounded  widh  ties 

ed<t  of  th  a+nd  iaS  1 Spieen,raje  °f  84  per  cent-  Tari  is  011  shore,  beyond  the 
is  ris  thrni  halTthat  of^ Kolshet^  ^ " tW°  ^ the  and  its  rate 

sonthnf  01i^i  r ,lJ1J^iJis  for  consideration  a limited  but  important  area  in  the 

dra  creel- h 7 7e™lth  tlle  hilh>  and  on  the  south  by  the  Ban- 

ut  i h f I paT\  °f  thlS  area  1S  not  nnder  the  influence  of  the  hills 

ut  at  the  north-west  and  north-east  corners  of  it  are  two  places  Andheri  and  Ghat’ 
kopar  wluch  may  be  said  to  be  just  on  the  edge  of  the  dan  Tto 

of  Andhen,  2 7 per  cent.,  would  not  be  noticeable  were  it  not  hat  nowhere  south 
of  It  is  there  practically  any  spleen  rate  to  record  at  all.  At  Ambivlr  just  north  of 

Kacchi  Bhattias  who  "o  to  Bombay  daily  to  t T-'  i ■ " eo|,nlluH.cia  c^i8'ses>  mostly 
all  the  year  round,  ha^e  a sud“n  rate  <!f  ."“"“i  but  who  are  resident  here 

exposed  in  the  way  the  others  are  in  the  npk  ,■*"  P°J  Cent’  Jbeir  cbddren  are  not 
vantage  that  good  housing  and  o-ood  fppdiim  lia.season,  and  fbey  have  every  ad- 
banianis  could  hardly  be  seen  Tlie  sudden  chif  ^ ° ’if1*?16  tyP^alliGle  banias  and 
hills  makes  may  be  seen  by  comparing  the  l dJstance  from  tbe 

mostly  work  in  the  rice  and  grass-lands  at  the  fonwit^  mn°  ’ wbere  tbe  PeoP,e 
Kurla,  down  by  the  head  of  the  Bandra  Creek  ° ^ h S’  Wltb  tbat  of  0Jd 

as  N^rtrik^SXu  P*  FT  f““  * 

and  Vila  Parla.  ( ° Santa  Cruz  Cantonment),  Santa  Cruz 

In  attempting  to  account  for  that  relationshio  of  in  A™  • n , • , 

is  so  unmistakably  brought  out  by  the  spleen  consul  if  • to  physiography  which 

to  do  anything  more  than  surmise  that  it  is  the  dampness  of  J?ipossibl®  at  Present 

1 uampness  ol  the  ground  associated 
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with  the  constant  movement  of  underground  water  from  the  hills  towards  the  sea, 
and  the  shelter  from  the  wind  provided  by  the  rank  growth  of  trees  and  grass  on  the 
soil  formed  by  the  disintegration  of  the  trap,  that  enable  the  anophelines  to  survive 
so  well  after  the  breeding-season,  and  to  persist  in  numbers  long  enough  into  the  dry 
season  to  become  infected,  to  develop  the  parasite,  and  thus  to  start  the  cycle  of 
infection  of  the  mosquito  by  man  and  of  man  by  the  mosquito. 

Recommendations. 

The  subject  of  practical  measures  for  the  diminution  of  malaria  in  Salsette  may 
be  considered  under  two  headings,  prevention  in  existing  villages,  and  prevention 

in  new  building  areas.  . . . , , , 

Prevention  in  existing  villages. — It  is  here  the  indigenous  population  that  has 

to  be  thought  of,  both  in  its  own  interests  and  in  those  of  the  citizens  of  Bombay. 
While,  in  the  abstract,  the  indigenous  population  of  any  malarious  taluka  of  the 
Thana  District  is  as  deserving  of  protection  as  that  of  any  other,  there  is  a strong 
practical  reason  for  devoting  special  attention  to  the  case  of  the  villagers  of  Salsette, 
in  the  proximity  of  this  highly7  infected  area  to  the  ( itv  of  Bombay,  even  if  the 
tendency  to  suburban  building  is  left  out  of  account. 

Without  prejudice  to  anything  recommended  under  the  second  heading  it  may 
at  once  be  said  here  that  in  rural  Salsette  anything  like  a general  attack  on  the 
breeding-places  of  the  mosquito  is  out  of  the  question.  \\  e aie  not  heie^,  as  in  Bom- 
bay, dealing  with  a series  of  artificial  breeding-places,  localized  over  a limited  area 
of  very  valuable  ground,  but  with  natural  breeding-places  widely7  distil buted  ovei 
a large  tract  of  country,  most  of  which  is  of  no  greater  value  than  such  ucc  01 
forest  land  would  be  in  any  other  part  of  the  Presidency. 

The  only  series  of  breeding-places  that  can  be  abolished,  and  should  be  abolished, 
is  the  chain  of  borrow-pits  along  the  B.  B.  & C.  I.  Railway,  which,  as  already  pointed 
out,  continue  to  pour  forth  mosquitoes  in  October,  weeks  after  all  the  natural  breeding- 
places  in  the  neighbourhood  have  dried  up.  The  line  runs  through  a distinctly 
malarious  tract  of  country  from  where  it  leaves  Andheri  Station  to  where  it  emerges 
on  to  the  alluvial  salt-lands  at  a point  between  Borivli  and  Bhayandar  Stations,  a 
little  to  the  north  of  Dahisar  village.  The  worst  part  of  this  region  is  that  north  and 
south  of  Goregaon  Station. 

The  simplest  way  of  dealing  with  borrow-pits  is  to  run  them  into  one  another 
by  a connecting  channel,  and  to  have  outlets  here  and  there  into  nullahs,  as  they  occur. 
But  as  the  Railway  Company  has  already  taken  up  the  necessary  land  for  the 
quadrupling  of  the  line  the  opportunity7  should  be  taken  when  construction  work 
is  in  progress,  to  abolish  the  old  borrow-pits  altogether,  and  to  see  that  no  new 
ones  are  left  either.  Exactly  how  they  shall  provide  materials  for  the  extension  of 
embankments  is  a matter  for  the  railway  engineers  to  settle.  The  only7  principle 
that  has  to  be  laid  down  is  one  which  is  coming  to  be  well  understood  in  connec- 
tion with  engineering  in  the  tropics,  that  excavations  should  be  made  in  such  a 
way  that  they  will  drain  promptly  and  completely7  into  the  nearest  water-course. 

It  would  be  well  if  the  due  observance  of  this  principle  were  in  future  made  a 
regular  condition  of  the  acquisition  of  land  by  railway  companies. 

Though,  with  this  exception,  breeding-places  cannot  be  attacked  there  is  some 
evidence  that  it  would  be  worthwhile  to  attack  the  resting-places  of  mosquitoes.  The 
extraordinary  immunity  from  malaria  enjoyed  by  those  whose  villages  are  outside 
the  tree  and  grass-covered  area,  and  are  completely  accessible  to  the  sea-breezes 
is  an  obvious  indication  to  expose  to  the  sea-breezes  as  far  as  possible  villages  less 
happily  situated.  Every7  encouragement  should  be  given  to  those  who  own  or 
occupy  the  grass-lands  of  villages  to  cut  the  grass  early,  and  keep  it  cut,  in 
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tbe  vicinity  of  both  villages  and  hamlets,  and  also  to  cut  it  eorlv 

veep  i,  cut  on  the  side  of  any  hill  which  may  command  a village  or  hamlet 
While  people  cannot  be  expected  to  do  without  trees  to  shade  theSual  houses 
presence  oi  a space  tree  of  trees  as  wide  as  possible  around  the  village  site 
wdl  tend  to  promote  the  necessary  ventilation,  and  the  presence  of  brushwood 

be'dtXS.  any  S01t  thf  Vk'mity  °f  ViHa"eS  8hould  m ailv  P°ssil>Ie  way 

While  a great  proportion  of  the  adults  in  malarious  places  have  act, aired  in, 
nmmty  by  slow  degrees,  or  are  alive  merely  as  examples  of  the  survival  of  the  least 
s sceptible,  the  disease  is  always  in  an  active  condition  in  the  case  of  the  children 
whose  spleens  are  the  reservoirs  which  keep  up  the  supply  of  the  infection  and  carry 
t on  from  one  fever  season  to  the  next.  The  diminution  of  the  sise  of  those  semi- 
upud  reservoirs  should  therefore  he  the  chief  aim  of  our  anti-malarial  measures  Tor 
one  cannot  protect  the  children  from  the  mosquitoes  the  obvious  thiim  to  do  is  to 
protect  the  mosquitoes  from  the  children.  Repeated  individual  attention  to  each 
child  with  an  enlarged  spleen  is  what  is  necessary  ; such  children  are  only  indirectly 
infectious,  but  for  practma  purposes  they  should  be  regarded  as  if  they  were  directly 

mfectuius,  and  should  be  looked  upon  as  an  immediate  source  of  danger  to  their 
neighbours,  rich  or  poor.  uoej  LU 

The  only  way  to  keep  up  this  constant  attention  to  the  state  of  the  children’s 
.spleens  is  by  means  of  a travelling  dispensary.  It  is  not  su^ested  that  Salsette 

dispensary,  but  to  the  whole  of  the  people  of  the  island  who  are  out  of  reach  h Z 

and  so  to  help  the  island  to  become  a healthier  nine*  * r>  \ , actually  sick, 

I nn  j i . tinei  place  iui  Bombay  people  to  come  and 

the  Assistant  or  Sul,  Va  n-  +■  + q ■ J de  a caravan  for  the  purpose,  in  which 

t m"moXArr„Smmit  of^  ”• 

and  a considerable  stock  of  medl i, leTco  J ho 7 7 k ^ Up  as  a 
drawn  by  a volte  of  bull  ch  Z,  “ bc  mP,  m '*• . J lle  carav*n  would  be 
pany  the  doctor  on  h“s  to  ^CoSTh  b°  '?»u,”d-  0ne  ««»><- 
he  would  take  with  him:  the  other  ,™,H 7 ,tb\r?*d'  a,ul,  cfr>’  the  haversack 
If  the  doctor  wished  to  take  anv  members  f I 7p  " to  look  after  the  caravan. 

a small  tent  could  be  added  to  the  equipment  i""1  7 " ' h™  m tl)e  dly  weather 

Salsette  is  fortunate  in  ha  vino-  iic<  • it, 

the  dispensary  could  actually  circumamb  u late  \ he  Zte  ^ \ & made  road;  80  tliat 
what  time  was  required  in  order  to  work  the  vilt  * a * ExPe[lence  would  show 
of  a perigrination  would  be  fixed  Each  time  thT*  °nCe  ProPerl^»  and  tIle  period 
would  be  inspected  and  its  stock  made  up  W It  C^T  came™nd  its  books 
Medical  Officer  of  Bandra  Hospital  who  would  have  f' ’ ^fge,°.n’  T{lana’  or  by  the 
done  was  not  being  confined  to  timself  that  the  work 

individual  children,  whose  names  were  entered1  ii?1  fi?1  °,f  medlcmes;  but  that  the 
found  to  have  enlarged  spleen,  were  beiim  attended  t ^ regl?ters  as  having  been 
medicines  left  for  their  treatment.  S nded  to  011  each  round,  and  sufficient 
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The  name  of  the  dispensary,  including  that  of  the  person  whose  memory  it  was 
desired  to  perpetuate  by  the  gift  of  it,  could  be  inscribed  on  the  sides  of  the  caravan. 

Prevention  in  new  building  areas. — If  the  investigation  on  which  this  report  is 
based  shows  that  certain  of  Mr.  Mead's  original  suggestions  are  not  such  as  can  be 
carried  out,  it  should  be  remembered  that  Mr.  Mead  in  his  report  was  the  first  to 
su  o' vest  a malariological  investigation  in  Salsette  in  connection  with  the  town-plan- 

OO  O 

ning  he  advocated. 

Before  individual  areas  are  considered  it  may  be  well  to  lay  down  certain 
principles  which  should  be  adopted  where  building  is  being  sanctioned.  In  the  fiist 
place  the  leaving  of  any  excavation  which  can  hold  water,  in  connection  with  the 
building  of  houses,  should  be  prohibited  by  bye-law.  Wells,  again,  aie  very  prolific 
breeding-places  of  mosquitoes  and  they  are  not  needed  in  places  that  have  a pipe 
water-supply.  Their  construction  should  not  be  sanctioned  in  such  places.  Legal 
powers  to  order  the  closing  of  wells  after  the  introduction  of  a water-supply  would 
be  advantageous ; they  need  not  be  made  use  of  in  places  where  there  is  little 
malaria,  and  where  it  is  not  showing  signs  of  increasing.  Tanks  also  are 
undesirable.  To  do  without  them  means  extra  provision,  in  connection  with  the 
pipe  water-supply,  of  well  drained  dhobi  ghats,  and  of  places  where  buffaloes  can 
be  washed  by  their  owners,  as  it  does  not  do  to  prohibit  tanks,  and  not  provide  for 
the  due  performance  of  their  functions  otherwise. 

A good  deal  more  can  be  done  to  prevent  malaria  where  the  development  of  a 
regular  garden  city  is  in  question  than  where  it  is  merely  a case  of  giving  permission 
to  individual  owners  of  plots  to  build.  It  is  much  easier  in  the  former  case,  for 
example,  to  act  upon  a recognition  of  the  fact  that  a combination  of  trees  or 
bushes  with  grass  tends  to  make  a place  far  more  malarious  than  it  would  be  with 
only  the  trees,  or  only  the  grass.  But  the  practicability  of  preventing  this 
combination  should  always  be  kept  in  mind  where  new  acts,  or  new  bye-laws, 
are  being  drafted. 

Even  looking  at  the  matter  from  the  point  of  view  of  the  safety  of  the 
well-to-do,  it  pays  in  the  planning  of  a new  urban  area  to  see-  that  a certain 
standard  is  kept  up  for  the  building  of  the  houses  for  the  poorer  classes  in  the 
local  bazaar,  and  that  the  promiscuous  running  up  of  huts  for  casual  labourers 
and  their  families  is  discouraged.* 

The  question  as  to  what  parts  of  the  island  are  really  suited  for  residential 
development  may  now  be  considered.  It  is  just  because  there  are  such  wide 
variations  in  the  amount  of  malaria  in  the  case  of  places  situated  at  no  great 
distance  from  one  another  and  otherwise  equally  well  suited  for  development, 
that  it  is  so  well  worth  while  to  pay  attention  to  the  matter.  It  is  not  as  though 
Salsette  were,  like  so  many  localities  in  India,  simply  a malarious  tract  of  country 
in  which  one  had  to  make  the  best  of  it,  and  be  thankful  to  find  some  spots  here 
and  there  that  were  rather  less  malarious  and  one  or  two  that  were  distinctly 
less  malarious  than  the  rest.  The  point  about  Salsette  is  that  while  parts  of  it 
are  about  as  malarious  as  any  place  could  be,  there  are  such  considerable  areas 
with  practically  no  malaria  at  all  that  one  can  quite  well  afford  to  set  up  a 


* Thana  is  one  of  the  two  districts  of  the  Presidency  that  suffers  the  most  from  plague.  While 
touching  on  the  subject  of  a possible  future  garden  city  in  Salsette  it  may  not  be  out  of  place  to  note 
how  well  it  would  pay  its  promoters  to  make  it  plague-proof.  This  does  not  mean  extra  expense. 
It  only  involves  laying  out  and  building  the  place  so  that  rats  will  not  find  it  worth  while  to  live  in  it. 
Grain  would  have  to  be  stored,  and  banias’  shops  be  kept  in  special  buildings  not  inhabited  by  human 
beings,  and  cattle  and  human  beings  would  have  to  live  apart.  The  poorer  houses  would  be  built  like 
the  inexpensive,  but  rat-proof  houses  of  Eastern  Bengal,  where  plague,  though  often  introduced,  has 
failed  again  and  again  to  take  root.  For  details  of  the  subject  the  Journal  of  Hygiene , Plague  Supple- 
ment I,  pages  180  to  102,  may  bo  referred  to. 
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oeiiernl^v^  -ndard  f 16  Central  Malaria  Committee,  looking  to  the 

SDlee^rn^  fCe  °f  fndia’  ^asafies  areas  as  “healthy”  in  which  the  average 

of  the  ish  L <?°i  °Je1' t6n  Plr  Cent;  111  sl3lte  of  the  iutense  malariousness  of  par  ts 
is  a mW  V afls5tt^.can  (lulte  we  1 aftord  n°t  to  call  ten  per  cent,  healthy,  when  it 
doJ2  1^  ?T  h°USS,a  considerable  part  of  the  future  suburban 

P ! of  t,he  City  of  Bombay.  There  is  space  enough  without.  It  is  only 
■ t of  means  of  communication  with  Bombay  that  has  in  the  past  so  often 
compelled  those  who  wished  to  build  to  content  themselves  with  a plot  of  ground  in 
malarious  or  m only  a relatively  lion-malarious  locality.  Roughly  speakiim  it 
may  be  said  no  Indian  who  has  to  go  in  to  Bombay  daily  will  live  more  than  a 

whilefrvillas  rfWayth  HeUCe  2t  18  th,at  healthy  tracts  have  been  left  undeveloped, 

Pi  l 1 5 th  v their  °7Trs  °nly  occupy  for  certain  months  of  the  year  are 

, Ip ll?dim  ill-llfb,erS  r0Undthe  sIatl0ns  of  the  B.-B.  and  C.  I.  Railway  in  parts  of 

Hl  ftnd  ThlCh  haVe’  w/thin  \he  ast  8eneration  or  two,  become  so  malarious 
that  the  indigenous  population  has  largely  disappeared 

l ie  whole  question  of  the  development  of  healthy  areas  in  Salsette  is  bound 

with ‘t hem*  qTo  ra°ai-efithn  P°S,SjbiJity  of  Prov«Un8  efficient  means  of  communication 
t 'em.  I lake  it  possible  for  means  of  communication,  such  as  main  roads 

ong  which  an  electric  or  petrol  tramway  can  be  run,  to  be  profitably  provided  it 

wil  be  necessary  in  the  future  to  concentrate  attention  and  funds  upon  places  that 

really  have  a future  before  them.  The  area  receiving  attci.tionTJj  ^ hitherto 

letii  too  extended  a one.  Town-planning  has  too  often  consisted  in  goinv  after 

people  who  have  bu.lt  villas  in  unsuitable  areas,  and  treating  these  as  if' “they  were 

XeTkanel^rcoXv?8;.,  ^ dis<Jourag— ' > building  in  unsuitable 

p aces  is  a necessary  coiollary  to  the  encouragement  of  it  in  healthy  ones. 

Coming  to  parts  of  the  island  m detail,  one  may  say  without  hesitation  that 

Trombay  may  be  put  aside  as  distinctly  unsuitable  for  development  There  is  n^ 

oom  for  a healthy  area  between  the  hill  and  the  mud-flats.  Chembur  mi-dit  be 

considered  a possible  place,  but  the  area  round  it  is  not  sufficiently  large t^mal  e 

it  alone  worth  special  means  of  communication.  3 g make 

thP  C hT  paip?fl the  1Sknd  bet,ween  the  hills  and  the  Thana  Creek,  through  which 

Statr,is  °ni 

space  around  Vikhroli  Station  led  to  the  seleftm  d T'dS  “d  the  PIenti.ful 

whin  Tt  “ tnttllrom  tnll° 

either,  even  were  it  provided  wRhmeans ' oTaccels!^  ^ SllltabIe  for  deveI°pment 

Railway^S^T^n^or^ building  ZeTZ^Tt^  W ^ " n°  r00m  near  the 
kopar  is  so  much  on  the  hovdeXe, and ^ nea  d flatS  WCre  GUt- 

cult  to  give  an  opinion  about  it.  The  part  south  oTthpT'?  ^ ^ 1Sfmore  dlffi‘ 
and  there  appear  to  be  some  healthy  bungalows  north  of  d l }Way  1S  saif  enough, 
deprecate  any  encouragement  of  building  on  the  A^ra  Road  °ne  W0U  d certainly 

On  the  west  side  of  the  island  the  lar<m  area  mnnrl  m ' a a • . 

extreme  north,  consisting  of  salt-lands  is  unnldn  v n kbayndar  Station  m the 
point,  as  it  is  so  free  from  malaria  Some  ibl®  ,from  ‘he  P™*»t  stand- 

dar  too  far  from  Bombay  to  live  in,  but  the  want  of  a wate^ply 
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ance  to  its  development,  and  there  is,  unfortunately,  no  other  area  suitable  for 
development  with  which  it  could  combine  in  managing  to  afford  one. 

The  next  area  to  be  considered  is  that  to  the  south  of  this,  from  Dahisar, 
between  Bhayndar  and  Borivli  Stations,  along  the  B.-B.  and  C.  I.  Railway,  to 
Andheri,  which  may  be  considered  its  southern  limit.  The  Ghodbandar  Road  runs 
through  it  close  to  the  railway,  and  it  is  along  this  road  that  there  has  been  so 
much  building  of  bungalows  mostly  used  only  in  the  hot  weather,  the  only  reason 
for  building  them  in  this  malarious  part  of  the  island  having  been  the  presence  of 
the  railway,  on  which  station  after  station  has  been  opened  for  suburban  traffic  as 
the  bungalows  grew  in  number.  Not  all  parts  of  this  area  are  equally  malarious  ; 
that  round  Goregaon  Station  is  the  most  so.  But  the  railway  runs  much  too  near 
the  central  hills  of  Salsette  to  allow  the  neighbourhood  of  its  stations  within  this 
area,  which  is  bounded  on  the  East  by  a line  of  villages  deserted  years  ago  on 
account  of  the  increasing  malariousness  of  the  climate,  to  be  fit  for  anything  that 
could  seriously  be  called  town-planning.  It  does  not  do  anybody  any  particular 
harm  that  well-to-do  people,  who  can  bring  their  servants  and  their  supplies  from 
Bombay,  should  elect  to  live  here  in  the  hot  weather  if  it  suits  them.  Their  doing 
so  does  not  involve  the  planting  down  of  anv  all-the-year-round  population  of 
poorer  class  people  ; that  is  why  it  is  unobjectionable.  But  to  provide  them  with 
roads,  water-supply,  markets  and  schools  would  not  only  use  up  part  of  funds  that 
should  be  concentrated  on  the  development  of  more  hopeful  parts  of  the  island 
and  attract  future  settlers  to  the  less  desirable  places  ; it  would  also  mean  that 
bazaars  would  form,  in  which  middle-class  and  poor  people  would  be  living  all  the 
year  round,  in  a climate  which  would  involve  a sick-rate  among  them  and  their 
children  higher  than  there  is  any  need  for  in  the  case  of  people  who  are  to  live  in 
Salsette. 

There  should  be  no  extension  northwards  of  the  road  already  built  to  the  place 
of  pilgrimage  at  Mandapeshwar.  The  really  important  roads  in  this  area  are  those 
leading  from  the  railway  stations  to  villages  on  the  west  coast ; those  should  continue 
to  be  kept  up  to  their  full  width.  There  is  no  objection  to  the  construction  of  small 
lengths  of  accommodation  road,  at  the  discretion  of  the  Officer  in  charge,  Salsette 
Building  Sites,  for  the  benefit  of  existing  groups  of  villas  badly  needing  an  exit  to  the 
railway.  But  the  principle  should  be  observed  that  their  construction  is  not  to  en- 
courage the  formation  of  further  bungalows  and  a bazaar.  Requests  have  been 
made  for  an  English  school  at  Malad  or  Borivli,  where  a certain  number  of  upper- 
class  people  do  live  all  the  year  round.  This  is  contra-indicated  on  the  same  prin- 
ciple of  non-encouragement.  It  has  also  beemproposed  to  utilize  part  of  a charitable 
fund  that  exists  for  the  provision  of  dispensaries  in  Salsette,  to  establish  one  at 
Borivli.  Strictly  speaking,  the  same  objection  should  hold  good  in  this  case  also, 
but  it  would  be  rather  paradoxical  to  object  to  the  establishment  of  a dispensary 
in  a place  because  the  neighbourhood  was  an  unhealthy  one.  Borivli  is  a little 
market-town  for  a great  part  of  north-wrest  Salsette,  and  a dispensary  there  would 
serve  a number  of  existing  villages. 

There  now  remain  the  two  healthy  areas  of  Salsette  to  be  considered  ; that 
lying  to  the  south  of,  and  beyond  the  influence  of  the  hills,  and  that  consisting  of 
the  islets  of  the  west  coast. 

As  regards  the  more  immediate  future  the  area  ir.  the  south  of  Salsette  is  the 
more  important  from  the  point  of  view  of  actual  development.  It  includes  the 
Bandra-Danda  Peninsula,  and  its  boundaries  can  easily  be  defined  ; they  form  a 
triangle.  Andheri  is  for  the  B.-B.  and  C.  I.  Railway  what  Ghatkopar  is  for  the  G.  I. 
P.,  the  station  on  the  border  line,  north  of  which  the  country  very  rapidly  becomes 
malarious.  No  development  should  ever  take  place  north  of  the  metalled  road  that 
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llms  east  ^rom  Andheri,  and  to  go  too  far  east  along  this  road  would  bring  one  to 
near  the  southern  end  of  the  hill  range.  A line  is  best  drawn  from  Andheri  to  Old 
Ivurla,  to  leave  out  any  country  within  the  range  of  its  influence.  The  base  line  of 
the  triangle  is  the  Bandra  Creek,  and  the  third  line  is  drawn  to  meet  it  from  Andheri 
m the  direction  of  Danda,  or  of  Bandra  point. 

The  flats  of  the  Bandra  Creek  extend  for  some  little  distance  into  this  area, 
and  it  is  further  limited  by  the  existence  of  the  danger  zone  of  the  rifle  range,  south 
ot  Santa  Cruz  Station,  and  the  cantonment  of  Santa  Cruz,  near  the  village  of  Vakola. 
but  these  still  leave  a considerable  area  of  ground,  only  parts  of  which  have  been 
built  over.  The  only  reason  why  the  rest  has  not  been  considered  in  town-planning 
schemes,  is  that  it  lies  more  than  a mile  from  the  nearest  railway  station.  There  is 
none  of  it  beyond  the  reach  of  the  water-supply  scheme  which  is  being  prepared  by 
the  Engineer  in  charge,  Salsette  Building  Sites,  so  that  the  only  problem  is  that  of 
means  of  communication. 

The  problem  would,  of  course,  be  most  completely  solved  if  it  paid  the  two 
railways  and  if  it  suited  their  policy,  to  have  a connecting  line  between,  say  Kurla 
and  Andheri,  when  electrification  is  brought  in.  Failing  this,  such  an  undertaking 
as  a petrol  tramway,  to  be  constructed  along  one  of  the  future  roads  within  the  area" 
would  best  meet  the  difficulty.  As  regards  roads,  it  has  to  be  remembered  that, 
building  apart,  the  present  utter  want  of  means  of  communication  between  the  two 
sKles  ol  Salsette  Island  is  one  that  will  have  to  be  fulfilled  in  any  case.  Strangers 
to  Bandra  can  hardly  believe  that  there  is  no  way  to  a town  so  close  as  Kurla,  and 
t tiat  the  Agra  Road  can  only  be  reached  by  long  and  circuitous  routes.  One  of  the 
roads  that  have  been  provisionally  suggested  would  continue  the  Bombay  Improve- 
ment Trust  s new  road  on  the  west  side  of  the  G.  I.  P.  Railway  line  from  Kurla 
Besides  running  northwards  to  join  the  Agra  Road  it  would  have  a branch  crossing 
e ead  the  creek  and  connecting  up  with  the  present  road  that  runs  westwards 
tiom  bant  a Cruz  Cantonment  to  the  station  and  the  Ghodbandar  Road.  Another 
suggested  road  would  run  westwards  from  the  acute  bend  of  the  Agra  Road  north 
ot  o Id  Kurla.  Perhaps  the  most  important  of  all  the  projected  roads  is  that  which 

M°  .d.  run  west  of  narrow  Ghodbandar  Road  northwards  from  the  Bandra 
Municipal  Building  towards  Andheri. 

r alth(™gh  ]'t  is  in  connection  with  this  southern  area  that  the  attention 

an?6f  W1j  ,he  most  ProfitabIy  directed  in  the  meanwhile,  no  one  who 

asm  can6 fail  fnt  ^ °f  the  w®st  coast’  of  which  Mr.  Mead  writes  with  such  enthusi- 

Wdh  l l mifme  °f  them  the  most  ideal  of  all  sites  for  a garden  city, 

those  which  could  most  easily  be  made  accessible  from  the  B -B  and  C I 

Railway  the  great  difficulty  is  that  of  inducing  owners  or  occupiers  of  the  land  to  allow 
development  to  take  place.  The  Khot  of  Juhu  is  represented  by  some  twenty  odd 
individuals,  so  it  is  small  wonder  that  this  beautiful  little  island,  so  close  to  the  rail- 
av  and  so  healthfully  situated,  remains  totally  undeveloped.  Vesava  on  the  other 
hand,  has  already  been  largely  taken  up.  For  a garden  city,  to  be  developed 
whole,  say  by  a company  and  in  connection  with  which  boating  and  throughout 
the  year  could  be  provided  for  its  sporting  residents,  the  village  lands  ^ of  Makvn 

“*  i«— u'ni.  ■».»£  tlSS 

panies  this  report.  There  is  wat^-supply  enough  to  biding to^tarfbut 

not  to  go  on  far,  and  it  would  deDend  on  wW  i.  , srart>  but 

, £ hi  i • i ji  . Peua  011  waat  was  thought  now  of  the  futnrp  nme 

pects  of  Malavm  whether  it  was  considered  advkaWo  iAu  V.  nituie  pios- 

ta  “•  ■«*  - WKSrt  sk 
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Instructions  might  meanwhile  be  given  that  Government  land  at  Malavni  should 
not  be  sold  for  agricultural  purposes. 

Communication  with  the  railway  would  have  to  be  provided  by  petrol  or  electric 
tramway  along  about  4|  miles  of  road  already  constructed  up  to  part  of  its  width, 
between  Marva  village  and  Malad  Station. 

Building-stone  and  lime  are  available  in  abundance  locally,  and  as  a brick 
and  concrete  factory  is  about  to  be  built  on  the  coast  in  the  neighbourhood,  the 
question  of  building  materials  would  present  no  difficulty. 

A very  little  reclamation  would  link  up  with  Malavni  the  neighbouring  villages 
of  Charkop,  Marva  and  Aksa. 

It  is  not  necessarv  in  this  report  to  go  into  the  subject  of  the  suitability  of  the 
other  village  lands  of  the  west  coast,  which,  unlike  Malavni, would  mostly  have  to 
be  reached  bv  the  bridging  of  creeks.  It  would  only  be  after  the  development  of 
Malavni.  that  their  future  would  have  to  be  thought  of. 

It  is  only  necessary  in  concluding  this  report  to  point  out  that  it  is  not  alone 
in  Salsette  that  it  is  worth  while  to  bear  in  mind  in  connection  with  building  sites 
that  relation  of  physiography  to  malaria  which  is  so  striking  a feature  of  the 
climate  of  the  Konkan,  but  which  there  has  not  previously  been  an  opportunity 
of  demonstrating  in  any  detail.  His  experience  of  this  relation  has  been  of 
considerable  use  to  the  writer  already  in  giving  an  opinion  regarding  the 
different  places  suggested  as  the  new  head-quarters  of  a district,  and  there  may 
often  be  smaller  locations  to  be  selected,  such  as  that  for  a police  post,  for 
example, where  a difference  of  position,  quite  within  the  limits  of  administrative 
feasibility,  might  make  a very  considerable  difference  to  the  health  and  efficiency 
of  those  whose  duties  called  them  to  occupy  it. 
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APPENDIX  I. 


Table  of  anophelines,  showing  places  where  found,  and  name  of  nearest  railway 
station.  Stations  on  the  B.-B.  & C.  I . Railway  are  taken  in  order  going  “Up”  towards, 
and  stations  on  the  G.  I . P.  Railway  " Down  ” from  Bombay.  The  record  of  N.  rossii 
has  been  omitted  from  this  table.  The  term  “ Gauthan  ” means  the  actual  village  site. 
M.  Barbirostris  was  found  at  the  following  places  : — 

(Borivli  Railway  Station). — Larvae  in  Railway  borrow-pit,  mile  No.  21  east 
side  ; 20  east  side  ; 21-24,  20  west  side  ; No.  24  west  side. 

Dahisar. — Larvae  in  2 wells  in  S.  No.  133. 

Kashi.— Larvae  in  rice  field  in  S.  No.  6 ; well  in  S.  No.  95  ; rice  field  in  S.  No.  3 
in  the  village.  Adults  in  cowshed  in  Gauthan. 

Mira.  Larvae  in  rice  fields  and  stream  named  Dhobidai ; tank  named  Chari. 
Adults  in  cowshed  in  Gauthan. 


(Kandivli  Railway  Station). — Poisar — Larvae  in  well  of  D.  L.  B.  Adults 
in  cowshed  in  Gauthan. 

(Malad  Railway  Station). — Are — Adults  in  cowshed  in  Gauthan. 

Charkop. — Larvae  in  well  in  S.  No.  12. 

Kurar. — Larvae  in  well  in  S.  No.  11. 

Malad. — Adults  in  cowshed  in  Gauthan. 

Malavni. — Larvae  in  wells  in  S.  No.  12. 

Valnai.— Larvae  in  tank  in  S.  No.  10 ; and  tank  named  Khandala. 

(Andheri  Railway  Station).— Adults  in  cowsheds  in  S.  Nos.  19  and  9. 
Ambivli.— Adults  in  cowshed. 

Bandivli.— Larvae  in  tank  in  S.  Nos.  24  and  25  ; wells  in  S.  Nos.  1.  17  and  19. 
Chakale. — Larvae  in  rice  field  in  S.  No.  39. 

Marol. — Adults  in  cowshed  in  Gauthan. 

Manjas. — Adults  in  cowshed  in  Gauthan. 

Wyaravli.— Adults  in  hut  in  Gauthan. 

( B a n d r a.  R a r l w a y Station)  Larvae  in  Railway  borrow-pit  near  mile  No.  1 

east,  side  ; well  right  hand  side  of  St.  Joseph’s  Convent  School ; pool  in  S.  No.  241; 

we  innpm\T'  2°4A  189’  203>  240’  198>  197>  239>  well  in  Gauthan  ; 

Ma™  m 7mN°'  4°lrWe  Vn  ?un§an’s  chawl,  well  in  Municipal  School  No.  1. 
981  9i  if  f pT  M-‘\RY)-MLaorV*  m welIs  in  S-  Nos-  280>  271 , 27,  282, 
2 7 o’  282’  281 ’270  ^ Bunga  °W  No*  81’  wel1  of  houses  Nos.  4 and  38,  well  in  S.  Nos. 

Pali  Hill. — Larvae  in  well  in  S.  No  325 

&K0,AB  uA!LWAY  SpTiOK).-Aduits  in  cowshed  in  Gauthan. 

Kirol.— Adults  m pucca  house  in  Gauthan. 

Mahal. — Larvae  in  wells  in  S.  Nos.  139  147 
Mahn  Khurd. — Larvae  in  wells  in  S.  Nos.  88,  91  38 
Maravli. — Larvae  in  wells  in  village. 

Navali. — Larvae  in  rice  fields  in  village. 
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Wadhavli. — Larvae  in  wells  in  S.  No.  2 ; pool  in  S.  No.  1 ; well  in  vilage. 
(Vikhroli  Railway  Station). — Hariyali — Adults  in  cowshed. 

Pachkoli. — Larvae  in  pool  in  the  village. 

(Bhandup  Railway  Station). — Adults  in  cowshed  in  Gauthan. 

(Thana  Railway  Station). — Dhokali. — Larvae  in  wells  in  the  village. 
Adults  in  cowshed  in  Gauthan 

Kavesar. — Adults  in  cowshed  in  Gauthan. 

Kolset. — Larvae  in  well  in  S.  No.  268.  Tank  in  village  ; wells  in  S.  Nos.  247,  10. 
Kopri. — Adults  in  cowshed  in  Gauthan. 

Manjivda. — Adults  in  cowshed  in  Gauthan. 

Manpada. — Larvae  in  well  in  the  village. 

Thana. — Larvae  in  well  in  B.  No.  127  ; rice  field  in  S.  No.  6 ; well  in  H.  No. 
56  ; well  in  B.  No.  122  ; well  in  H.  No.  194. 

Ny.  Fuliginosus  was  found  at  the  following  places  : — 

(Bhaynder  Railway  Station). — Larvae  in  Railway  B.  P.  near  mile  No.  22 
east  side  of  Railway  line  of  B.-B.  and  C.  I.  Railway  B.  P.  mile  No.  24  west  side  ; 
mile  No.  25  east  side. 

(Borivli  Railway  Station). — Larvae  in  Railway  B.  P.  near  mile  No.  23  east 
side  ; mile  No.  22  west  side  ; mile  No.  20  west  side  ; of  Railway  line  of  B.-B.  & C.  I. 
Tank  in  the  same  village. 

Dahisar. — Adults  in  cowshed  in  Gauthan. 

Eksar. — Larvae,  rice  field  in  S.  No.  20  ; tank  in  S.  No.  202. 

Kashi. — Adults  in  cowshed  in  Gauthan. 

Magatna. — Adults  in  cowshed  in  Gauthan. 

Mira. — Larvae,  pool  in  the  same  village  ; in  S.  No.  323  ; tank  in  the  same 
village.  Tank,  Chari,  in  the  same  village  ; rice  field  ; stream,  Dhobidai  running  by 
the  village.  Adults  in  cowshed  in  Gauthan. 

(Kandivli  Railway  Station). — Akarli. — Larvae  in  pool,  well  in  the  village. 
Adults  in  cowshed  and  hut  in  Gauthan. 

Kandivli. — Larvae  in  Railway  B.  P.  near  mile  N.  19  east  side,  west  side  of 
the  Railway  line  of  B.-B.  & C.  I.  ; tank  near  S.  No.  15  ; rice  field  in  S.  No.  12. 
Adults  in  cowshed  in  Gauthan. 

Poisar. — Larvae  in  pool  stream  in  S.  No.  5 of  the  village.  Adults  in  pucca 
houses  and  cowshed  in  Gauthan. 

(Malad  Railway  Station). — Are — Adults  in  hut  in  Gauthan. 

Kurar. — Larvae  in  tank  in  the  village  in  S.  No.  3. 

Malad. — Larvae  in  Railway  B.  P.  near  mile  No.  18  east  side  of  B.-B.  & C.  I. 
Railway  ; well ; rice  field  in  S.  No.  106  of  the  village.  Adults  in  cowshed  in  Gauthan. 

Malawani. — Larvae,  well  in  S.  No.  64;  tank;  wells  in  S.  Nos.  50  and  88; 
tank  to  the  east  of  S.  No.  99. 

Walnai. — Larvae  in  rice  field  in  S.  No.  14.  Adults  in  cowshed  in  Gauthan. 
(Goregaon  Railway  Station). — Pahadi. — Adults  in  cowshed  in  Gauthan. 
Goregaon. — Larvae  in  Railway  B.  P.  near  mile  No.  17  west  side  ; 16  east  side 
of  B.-B.  & C.  I.  Railway  ; tank  in  S.  No.  100 ; well  in  S.  No.  24  in  the  village. 

(Andheri  Railway  Station). — Larvae  in  Railway  B.  P.  near  mile  No.  17 
east  side,  16  west  side  of  B.-B.  & C.  I.  Railway  ; Railway  B.  P.  in  S.  No.  24  ; rice 
field  ; tank  in  S.  No.  81;  rice  field  in  S.  No.  81  in  the  village. 

Bandivli. — Larvae  in  pools  in  S.  Nos.  41  and  24;  well  in  S.  No.  17,  and  tank  in 
S.  Nos.  24  and  25  in  the  village. 

Brahmanwada. — Larvae  in  well  in  S.  No.  54;  tank  in  the  village.  Adults  in 
cowsheds  in  Gauthan. 
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tank  in  S.  No.  48  in  the  village;  and  rice  field  in  S.  No.  39. 
Adults  m cowsheds  m Gauthan. 

Gondivli.  Larvae  in  tank  in  the  village. 
iVANDiVLi. — Adults  in  cowshed  in  Gauthan. 

Manjas.  Adults  in  cowshed  and  hut  in  Gauthan. 

Marol.  Adults  in  pucca  house,  and  cowshed  in  Gauthan. 

Mogare. — Larvae  in  Railway  B.  P.  on  the  B.-B.  & C.  I.  line. 

Oshiwara. — Larvae  in  wells  in  S.  No.  48  in  the  village. 

(Vila  4arla  Railway  Station). — Larvae  in  Railway  B.  P near  mile  No  16 
west  side;  15  east  side  and  west  side;  14  east  side  of  B.-B.  & C.  I.  Railwav  • tank 
named  Gaon  Talav  in  the  village.  ” ’ 

(Santa  Cruz  Railway  Station).— Larvae  in  rice  field  in  S.  No.  377;  Railwav 
Railwanear  mi  e N°'  13  eaSt  'Slde;  12  west  side;  13  west  side  of  B.-B.  & C.  I. 

(Bandra  Railway  Station). — Larvae  in  Railway  B.  P near  mile  No  11  «w 
f de;  10  west  side;  11  east  side;  10  east  side  of  B.-B  & Cl  Railway-  wellTn 
house  No.  14;  well  in  S.  No.  261;  tank  in  the  town.  ’ 

Matmauli  (Mount  Mary). — Larvae  in  well  in  the  village. 

Pali  Hill.— Larvae  in  well  in  S.  No.  264  in  the  village" 

, . (Ku*lA.  Railway  Station).— Larvae  in  pools  in  S?  Nos.  212  and  215-  rice 
fields  m S.  Nos.  262  and  211,  and  253;  Railway  B.  P.  on  G.  I.  P Railwav  line 

in  SNn?T/S?AR  R«‘  ^\SvT\°N)-~^li-Lal'v®  iu  tenk  “ Gauthan;  wells 
m s.  Nos.  4,  23;  rice  field  in-S.  No.  20;  pool  m S.  No.  75  in  the  village 

Lhembur. — Larvae  in  pool  in  the  village. 

Ghatkopar.— Adults  in  other  building  in  Gauthan. 


66;  stream  east  of  S.  No.  172- 


cowshed  in 


S.  No. 


Mahul. — Larvae  in  rice  fields  in  S.  No,?.  2 and 
tank  south  of  S.  No.  179  in  the  village. 

Mahn  Khurd.  Larva?  in  strewn  near  S.  Nos.  104  and  105  in  the  village 
Marawali.— Larvas  m tank  south  of  Gauthan  in  the  village 
JNanala.  Larvae  m well  and  rice  fields  and  stream  in  th?  villa®* 

(Iikhroli  Railway  Station).— Hariyali— Adults  in  hut  and 
Gauthan;  adults  in  cowshed  in  Gauthan. 

Pachakoli.— Larvae  in  pool  in  the  village. 

Pa wai.  Larvae  in  tank  of  Pawai  south  side  of  the  tank 
Vikhroli.— Larva  in  rice  fields;  well;  Tulsi  Tank  in  the  villa®* 

(Bhandup  Railway  Station). -Larva,  in  well  in  S.  No.  31;  rice  field  in 
39  m the  village;  adults  m cowshed  in  Gauthan. 

K an jur.— Larvae  in  pool;  rice  field  in  the  village 
(Molunu  Rahway  STATIONJ.-Adnlts  in  cowshed  in  Gauthan 

DHOK  AifAITWAY  ATI<?p-  -Balkumb  Larva,  in  well  in  the  village 
Uhokale.— Larvae  m well  m the  village.  p 

Kavesar  Adults  in  cowshed  in  Gauthan  of  Wagbilpada  of  the  vilWe 

Gauthan RI  Larvse  '»  "«  ^ » 8.  No.  36  of  the  villagl  Aduto  ih  eSied 

£ cowshed  in  ^ - «ie  villag 

Navpada. — Larvae  in  rice  field  in  S.  No  42  of  the  villa  no  u u • , , . 

Gauthan.  the  V]Jla>"e-  Adults  m cowshed  in 

Kolset.  Adults  in  cowshed  at  tari  in  the  village 

Thana— Larvae  in  tank  behind  house  No  57- wp?i  m ur  \t  10i  7 

named  Makhwal;  well  in  H.  No.  38  in  the  town  ’ ’ ^°S'  aild  13^  taidv' 

Wadhawli.  Larvse  in  tank,  well  in  the  village;  adults  in  cowshed  in  Gauthan 
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My.  Jamesii  was  found  at  the  following  places  : — 

(Borivli  Railway  Station). — Dahisar — Adults  in  cowshed  in  Gauthan. 
Kashi. — Larvae  in  rice  field  in  S.  No.  14. 

Mira. — Larvae  in  rice  field. 

(Kandivli  Railway  Station). — Akurli — Larvae  in  Dhondlai  Tank. 

Kandivli. — Larvae  in  rice  field  in  S.  No.  12. 

(Andheri  Railway  Station). — Andheri  Station — Larvae  in  Railway  B.  P. 
(Bandra  Railway  Station). — Bandra — Larvae  in  well. 

(Ghatkopar  Railway  Station). — Ghatkopar — Larvae  in  well  in  S.  No.  1. 
Chembur. — Larvae  in  salt  pool. 

Mahul. — Larvae  in  well  in  S.  No.  1. 

Maravli. — Larvae  in  rice  field. 

(V ikhroli  Railway  Station). — Vikiiroli — Larvae  in  Vihad  Tank  and  rice 
field. 

Pawai. — Larvae  in  tank. 

(Bhandup  Railway  Station). — Bhandup — Larvae  in  tank.  Adults  in  cow- 
shed in  Gauthan. 

(Mulund  Railway  Station). — Nahur — Larvae  in  well  and  rice  field. 

(Thana  Railway  Station). — Thana — Larvae  in  well. 

Wadhavli. — Adults  in  cowshed  in  Gauthan. 

Py.  Jeyporiensis  was  found  at  the  following  place  : — 

(Borivli  Railway  Station). — Magatna — Adults  in  cowshed  in  Gauthan. 

N.  Punctulcita  was  found  at  the  following  places  : — 

(Bhandup  Railway  Station). — Adults  in  cowshed  in  Gauthan. 

(Mulund  Railway  Station). — Adults  in  cowshed. 

(Thana  Railway  Station). — Kopri — Adults  in  cowshed  in  Gauthan. 

Ne.  Stephensi  was  found  at  the  following  places  : — 

(Malad  Railway  Station). — Walnai — Adults  in  cowshed  in  Gauthan. 
(Andheri  Railway  Station). — Gondiwali — Larvae  in  rice  field  in  S.  No.  21. 
(Ghatkopar  Railway  Station). — Marawali — Larvae  in  pool. 

(Thana  Railway  Station). — Manpada — Adults  in  cowshed  in  Gauthan. 
Wadhavli. — Adults  in  cowshed  in  Gauthan. 

My.  L istonii  was  found  at  the  following  places  : — 

(Borivli  Railway  Station). — Eksar — Adults  in  cowshed  in  Gauthan. 
Dahisar. — Larvae  in  well  in  S.  No.  249,  and  stream  in  S.  No.  24,  and  rice  field. 
(Kandivli  Railway  Station). — Poisar — Larvae  in  well  in  S.  No.  5. 

(Malad  Railway  Station). — Kurar — Larvae  in  wells  in  S.  Nos.  11  and  30, 
and  stream  in  S.  No.  5. 

Charkop. — Larvae  in  well  in  S.  No.  12. 

Walnai. — Larvae  in  wells  in  S.  Nos.  13  and  19. 

(Goregaon  Railway  Station). — Larvae  in  Railway  borrow  pit,  mile  No.  17, 
west  side. 

(Andheri  Railway  Station). — Larvae  in  well  in  S.  No.  14. 

(Vila  Parla  Railway  Station). — Larvae  in  Railway  borrow  pit. 

(Santa  Cruz  Railway  Station). — Adults  in  building.- 

(Bandra  Railway  Station). — Larvae  in  well  behind  St.  Joseph’s  Convent 
School. 

Matmauli — Larvae  in  wells  in  S.  Nos.  27,  271  and  282,  and  a well  in  Bungalow 
No.  38. 

Pali  Hill — Larvae  in  wells  in  S.  Nos.  161  and  325  and  in  Bungalow  No.  6. 
(Vikhroli  Railway  Station). — Tirandaj — Larvae  in  pool,  and  stream  in 
Bhui  Dongari. 
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(Bhandup  Railway  Station). — Larvae  in  well  in  S.  No.  23. 

Ranjur. — Larvae  in  stream. 

(Thana  Railway  Station). — Larvae  in  wells  in  S.  Nos.  3 and  127. 
ieur. — Adults  in  cowsheds  in  Gauthan. 

My.  C uhcifacies  was  found  at  the  following  places  : — 

(Borivli  Railway  Station).— Larvae  in  Railway  borrow-pit,  mile  No.  22  and 
Mo.  21,  west  and  east  side,  No.  20  east  side  ; and  a well  in  S.  No.  12. 

Dahisar.— Larvae  in  wells  in  S.  Nos.  29,  133,  254  and  in  Railway  borrow-pit. 
Lksar. — Larvae  in  well. 

Mira. — Larvae  in  pool. 

(Khandivli  Railway  Station).— Larvae  in  tank  near  S.  No.  15. 

Akurli. — Larvae  in  ricefield. 

Poisar.— Larvae  in  ricefield,  and  in  well  in  S.  No.  5. 

Wadhwan. — Larvae  in  well  in  S.  No.  12. 

(Malad  Railway  Station).— Larvae  in  wells  in  S.  Nos.  1,  2 and  102. 

Are. — Adults  in  hut  in  Gauthan. 

Dindoshi. — Larvae  in  well. 

Kurar. — Larvae  in  well  in  S.  No.  5. 

Walnai. — Larvae  in  well  in  S.  No.  13. 

(Goregaon  Railway  Station).— Larvae  in  Railway  borrow-pit,  mile  No  14 
west  side.  ' r ’ 


(Andheri  Railway  Station).— Larvae  in  rice  field  in  S.  No.  809. 
Brahmanwada. — Larvae  in  well  in  S.  No.  3. 

Chakala. — Larvae  in  well  in  S.  No.  46. 

Mogra. — Larvae  in  Sarkari  well. 

Oshiware.- — Larvae  in  pool  in  S.  No.  48. 

(Vila  Parla  Railway  Station).— Larvae  in  Railway  borrow-pit,  mile  No  14 
east  side  ; and  m wells  m S.  Nos.  241,  245  and  247. 

in  wte.NoDZmLWAY  STATI0N)-~Larv®  in  wells>  Railwav  borrow-pit,  and 

(Bandra  Railway  Station).— Larva;  in  well  in  S.  No.  261,  and  in  Railway 
borrow  pit,  mile  No.  10,  west  side.  " 

Pali  Hill. — Larvae  in  wells  in  S.  No.  325. 

Matmauli. — Larvae  in  wells  in  S.  Nos.  270,  281  and  282 
(Kurla  Railway  Station).— Larvae  in  well. 

(Ghatkopar  Railway  Station).— Larvae  in  tank  and  rice  field,  in  S No  185 
Vadhavli.— Larvae  in  well  in  S.  No.  55. 

Anik. — Larvae  in  stream. 

Mahal. — Larvae  in  stream  to  the  north  of  S.  No.  151 
Nanala. — Larvae  in  stream. 

(Vikhroli  Railway  Station).— Larvae  in  wells 
Hariyali.  Adults  in  cowshed  in  Gauthan. 

Iirandaj.— Larvae  in  well  and  stream. 

(Bhandep  Railway  Station).— Larvae  in  Railway  borrow-pit  mile  No  14-15 

^ rlT*  0t"e,S  ; adUltS  “ house  in  «-™anN0'  * 

in  i^Oaw^Jrtiu.r!1  " * ,N°,  •3Vnd,in  T fieldS’ 

gharpada.  Paaa > adults  m cowshed  in  Gauthan  of  Nawa- 

NAHUR.-Larv*  in  well,  pool  in  S.  No.  1 02,  and  stream  in  S No  1 

- 
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Dhokale. — Larvae  in  well. 

Manjivda. — Adults  in  cowshed. 

Manpada. — Larvae  in  wells. 

Navpada. — Larvae  in  Railway  borrow-pit. 


APPENDIX  II. 


Table  of  villages  in  alphabetical  order  in  which  anopheline  larvae  and  adults 


Akurli. — My.  Culicifacies  larvae  in  rice  field  ; Ny.  Jamesii  larvae  in  tank  named 
Dhondlai ; My.  Fuliginosus  larvae  in  pool,  and  well ; My.  Fuliginosus  adults,  hut  and 

cowshed  in  Gauthan.  . _ , , , . 0 0,  • a , 1 

Andheri. — My.  Listonii  larvae  in  well  in  S.  No.  14,  tank  in  8.  No.  bl,  nee  fields 

in  S.  Nos.  81  and  809 ; My.  Barbirostris  adults,  cowsheds  in  S.  Nos.  9 and  12. 

Anik. — Ny.  Fuliginosus  larvae  in  tank  in  Gauthan;  My.  Culicifacies  larvae  in 
stream  ; Ny.  Fuliginosus  larvae  in  wells  in  S.  Nos.  4 and  23  ; pool  in  8.  No.  75  ; rice 


fields  in  S.  No.  20. 

Ambivli. — M.  Barbirostris  adults,  cowshed.  ... 

\RE> — ]\ry  Fuliginosus  adults,  huts  and  cowshed  in  Gauthan  ; My.  Listonii 
adults,  cowshed  in  Gauthan  ; M.  Barbirostris  adults,  cowshed  in  Gauthan  ; My.  Culici- 
facies adults,  hut  in  Gauthan. 

Balkumb. — Ny.  Fuliginosus  larvae  in  well. 

Bandivli. — M.  Barbirostris  larvae  in  wells  in  S.  Nos.  1,  17  and  19;  tank  in 
S.  Nos.  24  and  25 ; Ny.  Fuliginosus  larvae  in  tank  in  S.  Nos.  24  and  25,  pools  in  S. 
Nos.  24  and  41,  well  in  S.  No.  17. 

B vndra  (see  also  Matmauli  and  Pali  Hill).— M.  Barbirostris  larvae  in  wells 
S.  Nos.  189,  197,  198,  204,  223,  230,  235,  two  in  239,  240  and  241,  one  in  Gauthan, 
in  one  in  Bungalow  No.  40,  one  in  Municipal  school  No.  1,  one  in  Rangari  s chawl,  one 
at  right  hand  side  of  St.  Joseph  Convent  School,  and  5 wells,  and  one  pool  in 
S.  No.  241  ; Ny.  Fuliginosus  larvae  in  well  in  S.  No.  261,  one  in  house  No.  14,  and  one 
tank;  My.  Culicifacies  larvae  in  well  in  S.  No.  261  ; Ny.  Jamesii  larvae  in  well ; My. 
Listonii  larvae  in  well  at  side  of  St.  Joseph  Convent  School ; M.  Barbirostris  adults 


in  cowshed  in  Gauthan. 

Bhandup. — Ny.  Fuliginosus  larvae  in  well  in  S.  No.  31  ; rice  field  in  S.  No.  39 ; 
adults  in  cowshed  in  Gauthan  ; My.  Culicifacies  larvae  in  well  in  S.  No.  3,  well  of  khot, 
well  of  Mahar ; adults  in  pucca  house  in  Gauthan  ; Ny.  Jamesii  larvae  in  tank,  adults 
in  cowshed  in  Gauthan;  My.  Listonii  larvae  in  well  in  S.  No.  23;  N.  Punctulata  adults 
in  cowshed  in  Gauthan. 

Borivlt. — Ny.  Fuliginosus  larvae  in  tank;  My.  Culicifacies  larvae  in  well  in 
S.  No.  12,  and  one  well. 

Bamanvada. — Ny.  Fuliginosus  larvae  in  well  in  S.  No.  54,  in  tank;  adults  in 
cowsheds  in  Gauthan;  My.  Culicifacies  larvae  in  well  in  S.  No.  3. 

Chakale. — M.  Barbirostris  larvae  in  rice  field  in  S.  No.  39;  Ny.  Fuliginosus 
larvae  in  rice  field  in  S.  No.  39;  tank  in  S.  No.  48;  adults  in  cowsheds  in  Gauthan; 
My.  Culicifacies  larva5  in  well  in  S.  No.  46. 

Charkop. — M.  Barbirostris  larvae  in  well  in  S.  No.  12;  My.  Listonii  larvae  in 

well  in  S.  No.  12. 

Chembur. — Ny.  Fuliginosus  larvae  in  pool  : My.  Jamesii  larvae  in  salt  pool. 

Dahisar. — M.  Barbirostris  larvae  in  two  wells  in  S.  No.  133;  Ny.  Fuliginosus 
adults  in  cowshed  in  Gauthan;  My.  Culicifacies  larvae  in  wells  in  S.  Nos.  133,  29  and 
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S.  No11 24n^re /Ii  My-.Llst0^1  larV8e  in  well  in  S.  No.  249,  and  one  well,  stream  near 
• “ > Jamesn  adults  in  cowshed  in  Gauthan. 

at- . pHrKALE-~ f1'  Bwbirostris  larvae  in  wells;  adults  in  cowshed  in  Gauthan- 
N y.  Fuliginosus  larvae  in  one  well;  My.  Culicifacies  lame  in  well 
Dindoshi.-  My.  Culicifacies  lame  in  well. 

Mu  FuU9m°sus  larvae  in  ricefield  in  S.  No.  20;  tank  in  S No  202- 

Ghatoo  ™ T ' R "T  • My-  Lif°nii  ad,,Its  in  eowshed  in  Gauthan.  ‘ 
ar7„lt^,f  1 . i B?rinr°stns  “d'llte  u>  cowshed  in  Gauthan;  Ny  Fuliainosus 

Xy.  JamesUX^t w^inl ,ar™  111  tallk>  rice  field' in  S.  No.  185 ; 
S.  N.*21NDIV Fu^n°sus  larvae  m tank;  Ne.  Stephensi  larvae  in  rice  field  in 

vuANDiXLi.  larvae  in  rice  field  in  S No  12  tanM^  q at  i- 

fat^rrs icn M,J- c,,lKifimes  Iar™ m ^ in  s-’*°-  JK 

!n  riCefield>  IK  P°0!;  *»■  Cumf^  J«v»  i» 

Kashi.  M.  Barbirostris  larvae  in  well  in  S.  No  95  rice  fields  in  s xr«a  q „ u * 

» cowshed  ^ 

Kavesar  — u.  Barbirostris  adults  in  cowshed  in  Gauthan-  ,v„  S’,,;-  • 

adults  m cowshed  in  Gauthan  of  Wauhilpada  than’  Fuliginosus 

ad“lts‘n.Pnnca  house  in  Gauthan. 

S.  No.  10  of  Tari chapada*! °N y VuZim^a. duhsln  S'l  ^ p 7 T*  m Weli  in 

pada.  7'  Uil9inosus  adults  m cowshed  in  Gauthan  of  Taricha- 

Kondivta  Ny.  Fuliginosus  adults  in  cowsheds  in  Gauthan 

in  rice  field  in  I 5m?  0 ^ >‘rf**w*“* 

cowshed  in  Gauthan  ^ 111  aut  tan'  ^ • Punctulata  adult  in 

tenkmTNo.  3;  Hi  larva,  in 

ill  S.  No.  11;  streams  in  S.  Nos.  5 and  30  ^ N°'  ’ ^V-  Listomi  larvae  in  well 

adults  in  cowshed  in  Gautfan°SI<S  111  cowsl,cd  m Gauthan;  Py.  Jeyporiensis 

ff'"  8- /os.  2 and  fi6,  in  tank  to  the 

wells  of  S.  Nos.  139  and  147;  Mi/  Culicifacies  1 ' N°'-  1 ‘2;  M’  Bnrb,ros>ns  larva-  in  . 
151;  Ny.  Jamesii  larva-  in  well  of  8.  No!  1 ln  stream  to  the  north  of  S.  No. 

cowsh,ed>  M.  Barbirostris  adults  in 

Malab  .-My.  7d'~v»  in  rice  fields. 

nosus  adults  in  cowsheds  in  Gauthan.  larva*  ' Y.  N ?\  lj  2 and  102i  Ny.  Fuligi- 
M.  Barbirostris  adults  in  cowshed  in’ Gauthan  ^ ^ m 1106  fieId  in  S-  No-  106i 

Malavni.  M.  Barbirostris  larvae  in  well  in  8 Nn  10  a ai 
ginosus  larvse  in  tank  to  the  east  of  S No  qq  ^ i • and  other  well;  Ny.  Fuli- 
and  84.  ' ' and  111  wells  of  S.  Nos.  50,  64 
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Mara  wall — M.  Barbirostris  larvae  in  well;  Ny.  Fuliginosus  larvae  in  tank 
Mg.  Jamesii  larvae  in  rice  field;  No.  Stephensi  larvae  in  puddle. 

Matmauli  (Mount  Mary  or  Bandra  Hill).— M.  Barbirostris  larvae  in  wells  of 
S.  Nos.  27,  271,  282,  270,  281,  282,  270,  246,  268,  281,  280,  and  in  wells  of  houses 
Nos.  4,  38  and  81;  Ny.  Fuliginosus  larvae  in  well;  My.  Culicifacies  larvae  in  wells  of 
S.  Nos.  281,  282  and  270;  My.  Listonii  larvae  in  wells  of  S.  Nos.  27,  271,  282  and  a 

well  of  bungalow  No.  38.  f T 

Manjas. — M.  Barbirostris  adults  in  cowshed  in  Gauthan;  A y.  7 uliginosus 

adults  in  cowshed  and  hut  of  Gauthan. 

Mahn  Khurd. — M.  Barbirostris  larvae  in  wells  of  8.  Nos.  58,  91  and  88,  i\y. 

Fuliginosus  larvae  in  stream.  . 

Manpada. — M.  Barbirostris  larvae  in  well;  A y.  Fuliginosus  adults  in  cowshed  of 
Gauthan;  My.  Culicifacies  larva)  in  well;  Ne  Stephensi  adults  in  cowshed  in  Gauthan. 

Marol. — M.  Barbirostris  adults  in  cowshed  in  Gauthan;  Ny.  Fuliginosus  in 
house  and  cowshed  in  Gauthan. 

Mira. — M.  Barbirostris  larvae  in  Dhobidai  stream  and  Chari  lank  and  in  rice 
fields,  adults  m cowshed  m Gauthan;  Ny.  Fuliginosus  larvae  in  puddles  and  tank, 
adults  in  cowsheds  in  Gauthan,  in  streams,  in  tank  and  in  rice  field;  My.  Culicifacies 
larvae  in  Sarkari  well,  puddle  and  rice  field;  Ny.  Jamesii  larvae  in  rice  field;  My. 
Listonii  larvae  in  ricefield. 

Muluntj. — Nit.  Fuliginosus  adults  in  cowsheds  in  Gauthan;  My.  Culicifacies 
larvae  in  well  in  S.  No.  30  and  in  rice  field  in  S.  No.  16,  adults  in  cowshed  in 
Gauthan. 

Nahur. — My.  Culicifacies  larvae  in  well,  stream  in  8.  No.  1,  puddle  in  8.  No. 
102;  Ny.  Jamesii  larvae  in  well  and  rice  field. 

Nauala. — M.  Barbirostris  larvae  in  rice  fields;  Ny.  Fuliginosus  larvae  in  rice- 
fields,  in  well  and  in  stream;  My.  Culicifacies  larvae  in  streams. 

Navpada. — Ny.  Fuliginosus  larvae  in  rice  field  in  S.  No.  42,  adults  in  cowsheds 
in  Gauthan;  N.  Punctulata  adults  in  cowshed  in  Gauthan. 

Oshivra. — Ny.  Fuliginosus  larvae  in  well  in  S.  No.  48;  My.  Culicifacies  larvae 
in  puddle  in  S.  No.  48. 

Pachakoli. — M . Barbirostris  larvae  in  puddle;  Ny.  Fuliginosus  larvae  in  puddle. 

Pahadi. — Ny.  F uliginosus  adults  in  cowshed  in  Gauthan. 

Pali  Hill. — M.  Barbirostris  larvae  in  well  in  8.  No.  325;  Ny.  Fuliginosus  larvae 
in  well  in  8.  No.  264;  My.  Culicifacies  larvae  in  wells  in  8.  No.  325;  My.  Listonii 
larvae  in  wells  in  8.  Nos.  6,  161  and  325. 

Pavai. — Ny.  Fuliginosus  larvae  in  tank:  Ny.  Jamesii  larvae  in  tank. 

Poisar. — M.  Barbirostris  larvae  in  well,  adults  in  cowshed  in  Gauthan;  Ny. 
Fuliginosus  larvae  in  puddle  and  in  stream  S.  No.  5;  adults  in  house  and  cowshed  in 
Gauthan;  My.  Culicifacies  larvae  in  well  in  8.  No.  5 and  rice  field;  M.  Listonii  larvae 
in  well  in  S.  No.  5. 

Santa  Cruz. — Ny.  Fuliginosus  larvae  in  rice  field  in  8.  No.  377:  My.  Culici- 
facies larvae  in  well  in  8.  No.  114  and  others;  My.  Listonii  adults  in  building  in 
Gauthan. 

Thana. — M . Barbirostris  larvae  in  wells  in  8.  Nos.  56,  122,  194,  127,  and  in  rice- 
field  in  8.  No.  6;  Ny.  Fuliginosus  larvae  in  wells  in  8.  Nos.  38,  132,  131,  and  in  tanks, 
one  named  Mahhamel  and  the  other  behind  H.  No.  57;  My.  Culicifacies  larvae  in  wells 
in  Patawai  No.  3 in  H.  No.  194  and  some  others  and  in  stream;  Ny.  Jamesii  larvae  in 
well;  My.  Listoni  larvae  in  wells  in  8.  Nos.  127  and  3. 

Tirandaj. — My.  Culicifacies  larvae  in  well  and  stream;  My.  Listonii  larvae  in 
stream  and  puddles. 

Vadhvan. — My.  Culicifacies  larvae  in  well  in  8.  No.  12. 
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’0-  SfbirostrU  l8™* in  tank  called  Khandala  and  in  tank  in  S.  No. 

Mv  f'ii-  pmos.us  larv8e  111  rice  field  m S.  No.  14,  adults  in  cowshed  in  Gauthair 

Sl9  Nfriar™  ? r11  in  S-  No'  13;  *y-  Lisk>nii  ,a‘™  “ wells  i s Nos  13 
antt  1 J>  Ne-  Stephen,*  adults  m cowshed  in  Gauthan. 

ikhroli.— tfy  Fuliginosus  larva?  in  well,  tank,  and  rice  field:  Mu  Culicifacies 

UlV% “ **“*  My-  ir**«  la>™  ■*>  rice-field,  Vihad  Tank  and  other  tank  ^ 

S.  Nos.  2i^ll\7nA%IlUKpn0Sm  lan'“  tank;  My'  Culicif“c™  larva?  in  wells  in 

No  AvAA IN  TK0I‘IBAlr— .1/.  Burba-ostris  larvae  in  puddle  and  in  well  in  S 
stream  f/s  No~  ™ “ &“d  tenk  : <***/*«  larva?  in  well  and  in 

WADHAviunear  Thana. — Ny.  Fuliginosus  adults  in  cowshed  in  Gauthan-  Nn 

f-  ^temifU[U  “ towshed  in  Gau^: 

w yarawali.— M.  Barbirostns  adults  m hut  in  Gauthan. 

1eitr.  My.  Listonii  adults  in  cowsheds  in  Gauthan. 


APPENDIX  III. 

Apparat  us  used  fur  die  capt  ure  and  development  of  larvae. 

The  Salsette  enquiry  afforded  a pretty  extended  opportunity  for  testing  thp 

foiauTe|1Sehi  ‘leSS  of.dltte,rent  £orms  of  aPP"atus  that  have  been  used  or  suAsted 

mh  v pic  caT’  The  wT*  ^ **  Tl  °\  ttoSe  that  foundto  be 

leany  practical,  the  iollowmg  were  found  the  best  to  use 

Mol  r-  Be^tle Vs  Well-Net—  This  is  described  in  Dr.  Bentley’s  Report  on 
Malaria  m Bombay  A substitute,  which  does  not  fold  up  like  the  oriomal  was 
obtamedOor  the  Salsette  investigation  through  the  Malaria  Assistant  to  the  Health 
Officer  Bombay  Municipality,  from  a Borah  named  Hassan  Ali  Abdul  Hi  The 
“-  H8  abSn'Utek  mdisPenSab‘e’  a»d  even  with  its  use  larvi  wfll  be  ndssed  fl 
hi  every  cTseS  8b°Ut  inVerti“«  the  and  cashing  it  are  notillowed 

larv  “f7hTehnelS  "if"  Lt  ofljiTldt  isto^f **  ^ ■“  ?*“,  *°  wash  the 
as  large  as  possible;  otherwise  the  smaller  it  is  th  'bett "f  “ *''e  b"Cket  Sh°Uld  be 

the  feTte -traced  by  Dr.  Bentley  merely  to  wash 

the  water  in  the  frying-pan  but  it  R M . . ,p  i • S vInimniP  tlIie  ^arV93  Bom 

other  small  hollows  containing  water.  " ^ " 111  exam,nmg  hoof-prmts  and 

mug'  f°‘  'j^  evel7  °P<*“  place,  but  a 

Q^ine  Bottle- Both  ^ Z Mdi,  dlfT  “‘“A  »*“• 

afterwards  to  hatch  out.  the  most  useful  bottlo  r 1 ijl  keeping  the  larvae  in 
which  are  obtainable  e^ilv  i“tte  wir  rt  use^ are  ounce-of-quinine  bottles, 
fluid  ounce  capacity,  and  the  most  stable  onls  am  tT  bott,es  oi 

on  the  lip.  Each  should  be  fitted  wdh  J ZZ “"i*8* 
loop  of  string,  like  the  handle  of  a basket  to°can  v the  both  t.°  " I'lch  to  fix  another 

bottle  is  best  made  of  a little  square  of  coarse  dangli  or  kldi  cloth,  tied  totl  strum 

o 
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on  the  neck  by  a thread  a couple  of  indies  long.  This  cloth  is  of  open  textmo,  and 
allows  free  access  of  air.  To  the  upper  surface  of  the  cap,  near  one  edge  should  be 
sewn  a loop  of  silk  elastic.  If  the  cap  is  laid  on  the  month  °f  the  bottle  it  can  be 
fixed  on  in  a second  by  laying  the  forefinger  of  the  left  hand,  which  holds  the  bottle, 
on  the  insertion  of  the  loop,  against  the  neck,  and  slipping  the  oop  o"11  o\  er  e 
month  with  the  right  hand.  The  bottles  are  carried  in  the  field  with  the  caps  hang- 
ing down.  Each  is  capped  as  soon  as  it  is  filled,  without  the  aid  of  any  string.  A 
good  rule  to  make  is  that,  once  it  is  capped,  no  bottle  is  to  be  opened,  excep  by  le 

Malaria  Officer  himself.  , , . „ r i j • ^ 

Each*  bottle  has  a label,  bearing  simply  a serial  number  in  English  and  in  trie 

vernacular,  which  is  written  on  it  when  the  day’s  batch  of  bottles  is  being  issued,  and 
which  corresponds  with  a number  in  the  register.  The  bottles  are  carried  in  a wooden 
box  or  tray  with  compartments,  which  has  a handle  rising  from  the  middle  compart- 
ment, and  as  each  is  filled  and  capped  the  searcher  enters  the  number  m the  margin 
of  his  note-book,  and  opposite  this  makes  a note  of  the  kind  of  collection  of  water 
the  larva)  were  taken  from,  and  the  village  survey  number,  or  other  means  of  identi- 
fication of  the  place.  At  the  end  of  the  morning’s  or  evening  s search  the  bottles  are 
returned  to  the  laboratory,  and  the  notes  copied  from  the  searcher  s note-book  into 
the  register,  opposite  the  serial  numbers.  If  carbons  are  used  with  the  note-books 
individual  searchers  need  not  attend  the  laboratory;  they  tear  out  the  pages  and 
send  them  in  with  the  bottles.  The  bottles  are  examined  as  soon  as  the  Malaria 
Officer  has  time  to  attend  to  them  and  then  write  up  his  part  of  the  registei.  Jn 
Salsette  the  register  was  kept  somewhat  in  the  following  fashion:— 


Serial  number. 

Date. 

Rice  field. 

Well. 

Tank. 

Cistern. 

Puddle. 

Saltpan. 

Railway  Borrow-Pit. 

Stream. 

t 

'/I 

Locality. 

Sy.  fuliginosus. 

X.  rossii. 

My.  culicifacies. 
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>> 

Xi 
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As  the  examination  of  the  contents  of  each  bottle  is  finished  and  the  result 
registered  the  number  on  its  label  is  heavily  crossed  out  with  blue  pencil,  d he  peon 
in  attendance,  who  recognizes  this  marking,  removes  the  bottle,  rinses  it  out,  and 
fixes  on  a new  blank  label,  and  the  bottle,  with  its  cap  and  elastic  hanging  from  it, 
is  placed  in  the  stock  for  re-issue  with  a fresh  serial  number. 

Although  it  pays  to  keep  the  specimens  for  several  days,  to  let  as  many  adults 
develop  as  possible,  it  is  seldom  worth  the  trouble  to  change  the  water  in  the  bottles; 
as  a rule  if  larvse  will  not  develop  in  their  own  water  they  will  not  do  so  in  any  other. 
In  Salsette  it  was  found  that  a greater  proportion  of  specimens  yielded  adults  when 
kept  standing  in  the  dry  weather  after  the  monsoon  than  during  the  wet  weather 
itself. 

However  many  bottles  have  accumulated  on  the  shelves,  with  only  the  numbers 
on  them  to  distinguish  them,  if  a rule  is  observed  that  only  one  bottle  is  allowed 
to  have  its  cap  off  at  one  time  no  mistake  in  identity  can  occur,  even  if  the  Malaria 
Officer  is  called  away  in  the  middle  of  examining  larvse  or  adults  taken  out  of  a 
bottle. 


microscope°  &***  “ nsefnI  tor  takill«  out  >"»»  hr  examination  under  the 

Hold  the  wet  bottle  in  the  left  hand  with  the  forefinger  .,,,,1  +1  . . 

°£zxi<&zi  Hr 

oft^^ 

£w^  b°tt,e  "P-  The"  «*  ‘he  number  of  the  wetttttt  tZ 
A wmdow-sin  is  a convenient  place  for  this  dry  bottling 

page  69  of  his  report,  18  “ed  « 


Directions  given  to  searchers. 

For  field  work  the  following  should  b^tal™™.  \ ,,  , . . 

a long  spoon,  a mug  a boxful  of  oninino  l -m  A well-net,  a bucket,  a frying-pan, 

and  pencil.  The  m^g  the  spoo, ?" IS  f “.S”4  *,  l)°te''mok  with  <=^<m°sheet 

its  handle.  When  a tank  or  steam  is  to  be  te  Tel haV*  * \00p  of  strinS  fixecl  *« 
with  its  cap  hanging  down  should  be  tel-  t ""',1' ' P.an’  * sP°°n  and  a bottle, 
bottle  hungfromthe  thi^K^^^T^  “V 8nd  tha 
on  the  ground.  The  water  should  be  cSered  to f t,  ?0th,n*  18  to  be  P»* 
surface  at  which  the  larvae  may  be  feeding  tl  oj  "g  Jayers  or  levels,  the 

cealed  in  green  weed,  and  the  bottom  on'whioh  thf * 111  ,whlcl1  the-v  ma-v  be  con' 
should  first  be  skimmed  with  the  pan  ’ \ffPr  V \ may  be  resting.  The  surface 

rest,  and  examined,  plenty  of  time  beino- aiven  Tn  nU^lh  ^ paR  should  be  Ileld  at 
face.  If  any  are  seen  the  pan  should  Kp  ■ V °.w  t'be  arv8e  to  come  to  the  sur- 
with  the  thumb  and  first  two  fingers  of  the ^eft  hind  thf  .®ld^  °PPosite  fhe  handle 
the  third  firfger  with  the  right  hand  Held  liu  5 '?de  tbe  sP00n  IS  taken  ofi 
off  the  surface  and  pour  them  into  the  bottle  which ^ USe(?  to  skim  the  hrvse 

If  the  bottle  gets  too  full  of  water  bpf.t  il  han&  from  the  little  finger. 

may  be  partly  poured  away  by  bridging  the  mouth1 7T  ,fV£^ 111  it  the  water 

and  cautiously  tilting  the  bottle  in  that  direction  I-  ^ forefin§erat  one  side 

finger  while  the  larvae  at  the  surface  are  not  disturbed  ^ ^ lmder  the 

if  there  is  green  weed  present,  piece  after  piece  of  it  (ST?  th™  be  examined> 

no  larvae  come  out  of  the  weed  to  the  surface  of  the  water  ^ T8  ’*  ”P the  Pan-  If 
be  squeezed  like  a sponge  with  the  hand  under  water  * *he  pan  the  weed  stlould 

water  ^ng  tSlZelS  S may  f""  "P  W*h  *»*  Pa»>  *>•  surface 
The  cool,  may  meanwhile  emp,oy  ■ 
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Showing  the  SPLEEN  RATE  or  percentage  of  indigenous 
children  that  have  enlargement  of  the  spleen,  in  the  towns, 
villages  and  hamlets  of  Salsette  Island  and  a few  of  the 
villages  of  the  adjoining  mainland. 

Figures  from  o to  ioper  cent  are  given  in  green 
Figures  over  to  and  not  over  as  per  cent  are  given  in  orange 
Figures  over  15  and  not  over  5c  per  cent  arc  given  in  brown 
Figure#  over  50  cent  arc  given  in  red 
Fractions  uf  one  percent  are  only  given  in  the  case  of 
perccutages  below  ten 

Figures  representing  percentage;,  calculated  on  fewer  than 
ao  children  arc  surrounded  by  a ring. 

Villages  almost  or  quite  deserted  on  account  of  Malaria 
are  underlined  in  lied . 


letter 


In  ihe  righthand  margin  is  a list  of  places,  v 
and  a figure  opposite  each,  to  assist  in  tir.ding  it  on  the  map. 
Thclettci  corresponds  with  one  of  the  letters  along  the  lop 
/and  bottom  of  the  map.  and  the.  figure  with  one  of  thi 
figures  at  cither  side. 

If  one  forefinger  is  run  inwards  vertically  from  the  letter, 
and  the  other  forefinger  lioruohlally  from  the  figure  they  will 
meet  at  or  near  the  place  sought  for. 


I 


Aksa 

Andheri. 

Anik.r. 

CjbKsiHjf  Eksar  4 

Balkumb-  

Bamanwada.  j? 
Bandra  - Osnda 
Peninsula.  . ; 

Bassein  ; 

Bhandup  q 

Bharodi  H of  Fkhadi  f 
Statu  Hof  Bhandup^ 
Bhayndar 
Bombay  Refuse 
Oepot  " 

Boris  

Bor.vli  -f- 

Charkop  y 

CharaiNof- 
ChembUr  tJ- 

Chembur  

Oanda.  % 

Dahidac -f- 

Oabisar  Hamlets  "J 
Oaravli. 

CflviNof 
Mdqatna 
Oevnnar.  . ^ 

Ohokali  Hof 
Balkumb 
Dongrl. 


Hausa  

Kavesar.  . 
Khari .....  . 
Kharndi  *1  of 
Malarni . ... 
Kirol  ... 


Kalori 


Kolhp-Kalyar,  .. 

Kolsv' 

Jtondauta 
Kopar . . 

Kopri.  . 
Maga'no 
Marh 
Manpvda 

Mphul 

MahnOudcnk 

MahnKhur,1 

Mandala 

Malad 

Matavni 

Manor  . 

Manpada  . . 
Manpada  Hamlets 
Maravll  . . . 

Marve  .. 

Marul 

M.'Stia  Hof  Kasai  fr 


f 


n of  Ambi  /ii  ^ 
Mniund 

Muiribra  ^ 

Nana  Hof  tlulund 
Nenyiisrrtof  Hulund  £ 
hcytodiHof  fl 
Ilk*  Kurla 
Did  Kuril 
(lid  liavpaibi  - 
Panndi. 

Pali  H of  Oongri  } 
Poisac. . 

Purna... 

Raimurda  J 

SanfaCrur. 
Sriahad. 

Sfnmpoli.  . -f 

Solar  vada  H of 
ihahad  $ 


2? 

TaleHofCksar  f 

Tali  Hof  Kolstrl  J 

Ta-cdiHof  Oongn  * 
ThlturM  of  Eksjr  £- 

Thara..  . 

23 

Trombay 

Utan 4 

vainai  . r 

Vcsava.  . ff 

2* 

vu .-Pans  ? 

yadavliOnTrombw/jj 

Vada /li(«of  Ti.ans 
WagbHtlof  Kavesa  rc, 
wariaKcfKa.ya  1 > 
reranc/.l.  . 

(e.i?. t 

The  larvae  of  not  more  than  one  tank,  well  or  stream  may  be  put  into  one  bottle, 
though  a chain  or  rice-fields  or  borrow-pits  may  be  considered  as  one.  \\  hen  enough 

larvae  have  been  secured  the  cap  is  to  be  fixed  on  with  the  elastic,  and  the  bottle 

given  back  to  the  cooly.  The  number  of  the  bottle,  and  a short  description  of  the 
piece  of  water  from  which  the  larvae  were  taken,  with  the  name  of  the  village,  and 
if  possible  the  survey  number,  should  be  entered  in  the  note-book,  before  the  cooly 
replaces  the  bottle  in  its  compartment  of  the  box. 
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malaria  and  rice  cultivation 


BY 


Major  W.  H.  KENRICK,  d.p.h., 

Special  Malaria  Officer,  Central  Provinces. 

i ■ 1 he  General  Malaria  Committee  nassed  » i 

desirability  of  ascertaining  the  precise  conditions  in  ° "tion  pointing  out  the 
or  is  not,  likely  to  be  harmful  and  the  foil  • 1CCI  w llc}l  rice  cultivation  is, 

-'Sk  «•  *►*-«  ~ -mfea  r“  r,““  ■*'  “«»*“» 

«...  w t 

nee  tracts  of  these  Provinces/then  to  specify the mT’^  cha,ra?terist'es  of  the 
by  means  of  vital  statistics  to  show  the  effect  of  th  s' f (eo,>d.tions,  and  lastly 
health  of  the  population.  1 * 1 form  of  cultivation  upon  the 

7,<J^Vr^r"dh?iarwn  theSe  Pr0vhlc-  "<  the  year  19,14  was  over 
1912  was  2 per  cent.)  “ IucleaMnM  yearly  since  then  (the  increase  in 

trietjof  KaeipurblDru.!  1'nd  mlnur"  Deduced  in  the  Chhattisgarh  dis- 

Balachat,  Chanda  and  parts  of  Nagpur  °f  Bhandara. 

covered  by  Si  embanked  rice  fieldsSmL'n*^  exte,“ive  Piai“ 

Chhattisgarh  plains.  “Jn  e*  M th«  Wainganga  ' from  the 

places>  otherwise  it  is  unbroken  except  , ? tmable  byvcl  traverse  the  plain 
mango  groves.  On  the  borders  whc-P  ft1  i u patches  of  scrub  iumde  and 

cultivated  area  becomes  irregular  and  brol  * 7 C°lJutl^  rnerSes  into  the  plains,  the 
IS  largely  of  a yellow  sandy  The’  sod 

have  the  nvers  this  area>  the  chief  ones  be  m th? W ^ “ °r  cr-v5talline  Wk. 
have  their  sources  and  the  greater  part  of  ! . ,WamJ,'anga  and  the  Mahanadi 

elevation  above  the  sea  ; dSii^^c^^h“teh“®nt  basins  at  * considerable 
themselves  beds,  at  a considerable  depth  below  til8  ^ pla,f  have  cut  for 
they  dram.  Except  during  the  rainv  the  surface  of  the  countrv  which 

stagnant  pools,  connected  by  a stream lT’  ccnsist  merely  of  a series  of 
expanse  of  sand.  } ^tieamlet  flowing  along  one  side  of  a broad 

Tanks  constructed  for  drinL-;..,,- 

ceedingly  numerous,  there  being  onf  o^morelnTi?  irri«atio“  »I  rice  are  ex- 

There  are  said  to  be  28,500  tanks  in  the  wJL  h*  ,lei«hbo'"'hood  of  every  village 
tisgarh.  The  majority  of  the  tanks  rt  nt  ■ lpan8a  area,  and  18,500  in  the  Chliat 
varieties  of  fish  (VL  coc^^Zt/c^’  ^ ^ “ 
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The  climate  is  hot  and  dry,  except  during  the  rains  ; in  May  the  heat  is  extreme, 
the  temperature  often  reaching  114  or  115  degrees,  while  on  clear  nights  it  falls 
to  80°.  During  the  rains  the  highest  day-temperature  seldom  rises  above  95°  ; in 
the  cold  season  the  highest  temperature  is  between  80°  and  90°,  and  the  lowest 
about  50°,  on  the  whole  except  during  the  intense  heat  of  April,  May  and  June  and 
the  moist  steamy  atmosphere  of  September,  the  climate  is  not  unpleasant. 

The  mean  rainfall  in  the  rice  area  is  53  inches,  the  monsoon  generally  breaks 
about  June  10th  and  ceases  during  the  first  or  second  week  in  October.  \\  it  h the 
exception  of  a few  inches  during  the  cold  weather,  all  the  rainfall  is  confined  to  the 
monsoon  months,  the  distribution  being  as  follows: — June,  9 inches;  July,  10; 
August,  13;  September,  84;  October  24. 

The  method  of  cultivation  is  almost  universally  “ broadcast  sowing,  trans- 
plantation being  practised  in  a few  places  only.  The  land  having  been  well 
manured,  is  usually  ploughed  and  sown  at  the  break  of  the  rains  ( botar ),  then  when 
the  fields  are  full  of  water  and  the  young  rice  plants  have  attained  the  height  of  a 
foot  or  so  (end  of  July),  thinning  is  effected  by  ploughing  at  right  angles  (biasi). 
The  irregularities  and  exposed  roots  are  subsequently  pressed  back  into  the  soil  by 
the  substitution  of  a log  of  wood  for  the  plough  (Jcoper) . Some  of  the  water  is  then 
run  off  the  fields  and  they  are  left  in  readiness  for  the  mid-August  fall  of  rain.  The 
field  sluices  are  not  again  opened  except  in  the  case  of  very  excessive  rain,  or  for 
the  purpose  of  irrigation,  until  the  latter  half  of  October.  Weeding  is  carried  out 
twice  or  oftener.  Rice  is  grown  year  after  year  without  rotation,  and  has  many 
varieties,  which  are  broadly  divided  into  light  rice,  sown  on  uplands,  medium  on 
level  ground,  and  heavy  rice  on  low-lying  and  irrigated  fields.  The  lighter  varieties 
are  reaped  at  the  end  of  October,  but  harvesting  of  the  heavier  kinds  goes  on  well 
into  December. 

Irrigation  is  merely  additional  to  the  rainfall,  and  is  thus  more  frequently 
resorted  to  where  light,  non-retentive  soils  predominate.  The  sources  of  supply 
are  almost  entirely  private  tanks,  the  area  irrigated  by  the  State  being  28,319 
acres  only.  The  total  area  irrigated  fluctuates  considerably  from  year  to  year, 
but  on  an  average  it  is  about  1,200  square  miles  or  17  per  cent,  of  the  rice  growing 
country.  Practically  in  every  village  area  there  is  some  irrigation  from  tanks  or 
rivers,  in  some  districts  with  large  tanks  the  channels  are  of  fair  depth  and  width, 
and  more  than  a mile  in  length.  Channels  of  this  nature  being  used  year  after 
year,  become  lined  with  a plentiful  growth  of  water  weeds.  In  other  places,  c.g., 
on  the  irregular,  partially  cleared  tracts  near  the  hills,  a temporary,  an  insignificant 
mud  drain  suffices  to  conduct  the  water  from  tank  to  field.  Often  a considerable 
number  of  fields  lying  below  the  bund  of  a tank  are  irrigated  by  filtration  and 
leakage. 

The  population  of  the  rice  tracts  of  these  Provinces  numbered  5,287,000  at 
the  last  census  (1911).  It  is  significant  that  the  population  increased  during  the 
last  ten  years  by  20  per  cent.  The  average  density  of  population  in  the  open  plains 
varies  from  200  to  280  per  sep  mile  ; on  the  borders  of  this  tract  where  cultivated 
areas  are  interrupted  by  hill  and  forest  the  density  may  fall  as  low  as  70  to  the  sq. 
mile.  972  per  mille  of  the  population  reside  in  villages,  the  average  population  of 
each  of  which  is  294  persons  ; each  house  contains  an  average  of  5 occupants. 

Malaria  and  Bice. 

With  a view  to  ascertain  the  extent  to  which  rice  cultivation  is  associated  with 
malaria,  I carried  out  a survey  of  the  western  or  Wainganga  Basin  in  1910-11,  and 
of  the  eastern  or  Chhattisgarh  Plain  in  1913,  mv  assistants  conducting  investiga- 
tions in  the  districts  of  Chanda,  Drug,  and  part  of  Raipur.  Without  entering 
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into  too  great  detail,  I will  mention  some  of  the  results  and  conclusions  arrived  at. 
An  examination  of  over  30,000  children  between  the  ages  of  two  and  ten  years 
throughout  this  rice  country,  suggests  that  from  the  point  of  view  of  malarial  ende- 
micity,  the  area  should  be  divided  into  a healthy  area  with  a spleen  rate  under 
10  per  cent.,  an  endemic  area  with  the  rate  between  10  and  50  per  cent.,  and  a 
hvper-endemic  area  with  a rate  above  50  per  cent. 

The  healthy  area  comprises  nearly  the  whole  of  the  open  plains  countrv.  The 
following  table  gives  the  result  of  the  spleen  examination  of  the  children 


No.  of  villa ges. 

Total  No.  of 
children  examined. 

No.  with  enlarged 
spleen. 

No.  with  no  0 , 

enlargement,  1 Spleen- rate. 

I 

206 
rm  • 

12,384 

537 

11.847  j 4-3 

J 

ims  area  is  cioseiy  cultivated  and  almost  devoid  ot  lorest,  a large  part  of  it  is 
marked  by  gently  undulating  slopes  of  light  yellow  soil,  gravel  or  laterite,  with 
broad  shallow  intervening  valleys  of  richer  soil,  capable  of  growing  the  finest5  crops 
without  the  aid  of  irrigation.  c 

brom  an  elevation  one  can  see  the  country  around  for  miles,  consisting  of  an 
endless  succession  of  small  rice  fields  with  narrow  earth  banks,  from  one  to  three 
leet  high,  between.  Dotted  about  are  the  villages,  conspicuous  by  their  tanks  and 
groves  of  Mango,  Pipal.  and  Tamarind  trees.  Except  for  these  groves,  and  roadside 
foliage,  trees  are  scarce,  but  occasionally  patches  of  waste  land  are  found  covered 
with  thorn  or  scrub.  Innumerable  water-courses  intersect  the  country  in  every 
direction,  but  except  for  a small  stagnant  pool  here  and  there,  most  of  them  remain 
dry  from  November  until  the  following  rains.  Throughout  the  whole  area  there 
are  many  rivers,  large  and  small,  most  of  which  hold  water  the  entire  year  either 
m the  form  of  a chain  of  pools  or  a narrow  sluggish  stream.  The  villages  are  com- 
monly surrounded  by  rice  fields  (which  remain  flooded  until  October  15  or  later) 
light  up  to  the  doors  of  the  houses  ; within  a stone  throw  is  a good  sized  tank 
contammg  often  clear  water  and  covered  to  a considerable  extent  by  Water  Lil  es 

The  anophelines  found  in  this  area  are  the  following  apexes  •- 
A.  WhiSrAVpmutnU^'  ,'"'"',faCleS’  A'  rossi>  A-  A.  maenlipalpia, 

mainly  T*"  throu8hf>ut  the  year,  the  female  feeds 

places  are  the  tanks  and  borrow- nits^nnr  °I  nea-r  1C,att!e  sbeds>  bhe  chief  breeding- 
water  aerated  bv  water  weeds  and  mass'01  eT?^ecia  !y  those  containing  fairly  clear 
towards  the  end  of  the  rains when  Ihe  rinJ  TT  also  breeds  the  rice  fields 
It  is  not  partial  to  muddy  water  and  is  ti  }?  ants  have„  attained  a certain  height, 
borrow-pits  and  muddy  tanks,  when  free  of^^Unrf'^  COnStrUcW 

dependent  upon  season.  DurinoThe  last  fni*11^0*!?’  b)rt  its  l)revalence  ie  more 
(Wainganga)  rice  tract,  which^much  mo  —TP8  f,the  tlle  astern 

eastern,  the  proDortion  nf  A , . T ^ooded  and  better  irrigated  than  the 


eastern,  the  proportion  of  A fowleri  tn'T'f  p - ed  and  better  irrigated  than  the 
whereas  in  the  eastern  tracts  A fulioino^s 111  every  catch  is  as  7 to  2, 
m thJ>  fice  fields,  but  the  larvte  are  ako  fonnH  * +th?  U breeds  mainly 

rice  fields.  Upon  the  gradual  drying  up  of  the  m borrow  P^s-when  near 

. 0 up  ol  the  nee  fields  the  number  of  this  species 
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found  greatly  diminishes.  I have  found  specimens  throughout  the  cold  weather 
and  in  the  month  of  May  (Pendra  2,000  ft.),  and  have  bred  out  larvae  in  the  mon  h 
of  December  from  the  Pachmarhi  Lake  (3,500  ft,).  In  the  Chhattisgarh  plains 
it  is  not  easv  to  find  specimens  once  the  rice  fields  have  dried. 

These  two  species  A.  fuliginosus  and  A.  fowleri  increase  to  an  enormous  extent 
towards  the  end  of  the  rains,  so  long  as  there  is  fairly  clear  water  containing  vege- 
tation, rice  field,  tank,  or  flooded  fallow,  for  breeding  ; their  numbers  increase  m 
proportion  to  its  extent,  A.  fowleri  mainly  selecting  the  fields  in  the  moie  wooded 
country.  Thus  on  the  drying  up  of  the  fields  its  numbers  dwindle  to  small  pro- 
portions, compared  with  the  persistent  tank  breeder,  A.  fuliginosus.  n t ese  ope  n 
plains,  covered  with  rice  fields,  there  is  a great  increase  in  the  prevalence  of 
malarial  fever  towards  the  end  of  the  rains  (September  and  October),  but  it  is  a fe\  ei 
which  is  both  non-fatal,  as  seen  by  the  moderate  death-rate,  and  mild  m the  sense 
of  beiim-  soon  over  and  leaving  no  after-results  m the  form  of  ill-health  and  splenic 
enlargement.  Thus  on  a small  scale  there  is  a yearly  epidemic  of  malaria  of  a 
belli  mi  nature,  due  to  sheer  force  of  numbers  of  anophehnes  ; upon  the  diminution 
of  the  breeding-grounds  following  upon  the  cessation  of  the  rams  the  epidemic 
dies  down.  In  exceptional  years  when  a very  heavy  rainfall  is  accompanied  bv 
breaks- at  favourable  intervals,  leading  to  the  maximum  output  of  anophehnes,  the 
prevalence  of  fever  is  excessive  and  the  death-rate  becomes  raised.  There  is  now  a 
widening  opinion  that  fuliginosus  is  not  the  carrier  of  malaria  under  ordinary  condi- 
tions, such  as  prevail  in  normal  years  throughout  this  rice  countn . 

The  o-reat  prevalence  of  this  species  during  the  period  subsequent  to  that  ot 
the  fever  ""outburst,  tends  to  support  this  view.  The  localisation  and  wide  pre- 
valence of  A.  fowleri,  in  the  fever  season  only,  suggests  that  it  is  a carrier , although 
mv  dissections  were  negative,  my  assistant  Mr.  Goverdhan  found  zygotes  in  two 
specimens  caught  in  the  extreme  south  of  the  Chanda  district  during  Decembei . 

A.  culici facies,  although  widely  distributed,  comprised  a very  small  proportion 
of  the  catches  in  the  open  country.  It  mainly  breeds  in  streams  and  irrigation 
channels,  but  was  on  several  occasions  bred  out  from  tanks  and  old  borrow-pits 
with  grass- ^rown  banks  and  clear  water.  Although  this  species  is  the  piincipal 
carrier  of  malaria  in  the  endemic  tracts,  its  absence  from  large  areas  of  the  open 
rice  tract,  more  especially  those  devoid  of  rivers  and  streams,  exclude  it  as  the 
cause  of  the  autumnal  fever  in  healthy  rice  areas. 

A.  sinensis,  like  A.  fowleri,  prefers  the  more  wooded  and  better  irrigated  rice 
plains  of  the  Wainganga  Basin.  It  was  never  found  far  from  trees,  and  breeds  in 
weedy  tanks,  irrigation  channels,  and  rice  fields.  At  the  end  of  November  some 
fields  with  an  over-ripe  rice  crop,  standing  in  water  not  far  from  scrub  jungle,  were 
literally  swarming  with  the  larvae  of  this  species.  On  the  other  hand,  the  mosquito 
catches  from  the  villages  rarely  contained  specimens. 

A.  rossi  formed  about  7 per  cent,  of  the  total  catches,  it  breeds  in  rain  water 
puddles,  ditches,  borrow-pits  not  far  from  habitations  and  is  very  partial  to  muddy 
water. 

A.  maculipalpis,  like  A.  sinensis,  was  mainly  found  in  wooded  country,  and  m 
small  numbers  only.  It  was  bred  out  from  larvae  found  in  tanks  containing  weeds, 
&c.,  not  far  from  jungle. 

A.  barbirostris  was  occasionally  found  and  then  only  in  the  neighbourhood  of 
jungle.  The  larvae  were  found  in  tanks  and  in  small  streams  both  in  Nagpur  and 
in  Jubbulpore. 

Such  are  the  anophehnes  of  the  open  rice-cultivated  plains,  and  although 
they  form  a fairly  lengthy  list,  they  do  not  appear  to  contribute  to  the  factors 
which  under  the  prevailing  conditions  render  a place  endemic.  Cases  of  enlarged 
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spleen  or  severe  malaria  (remittent,  relapsing,  &c.)  certainly  do  occur  in  these 
healthy  areas,  but  it  will  nearly  always  be  found,  that  such  are  imported  cases 
from  endemic  areas,  which  are  situated  within  a few  days’  journey  of  even  the 
most  centrally  placed  villages.  There  are  always  a certain  number  of  villagers 
performing  pilgrimages  to  some  mountain  shrine,  attending  marriage  ceremonies 
and  visiting  their  relatives  in  the  endemic  area,  and  the  usual  subsequent  history 
is  an  attack  of  fever  with  several  relapses. 

The  endemic  areas  (i.e.,  with  a spleen  rate  between  10  and  00  per  cent.)  of 
the  rice  country  of  these  Provinces  are  the  following : — 

(a)  the  borderland  of  the  open  plains,  towards  the  hill  ranges,  where  the 

jungle  has  been  partly  cleared  only,  leaving  patches’  and  strips  of 
forest  and  scrub  between  the  different  village  lands. 

(b)  cultivated  areas  adjacent  to  isolated  blocks  of  forest,  or  to  irregular 

groups  of  hills  covered  with  forest  or  with  long  grass; 

(o)  cultivated  areas  on  the  plateau  of  the  regular  mountain  ranges,  within 
a mile  or  two  of  jungle,  or  waste  land  covered  with  undergrowth  or 
long  grass  in  continuity  with  jungle. 

The  above  three  types  of  rice  country  are  endemic  even  in  the  absence  of  irri- 
gation, but  a mountain  stream  or  shady  nulla  containing  water  the  greater  part  of 
toe  year,  will  usually  be  found  in  such  situations. 

(d)  cultivated  irrigated  areas  in  well  wooded  country. 

A considerable  portion  of  the  western  rice  tract  is  of  this  nature  the  central 

wellKmS  f a Wlde  0pen  plain  and  are  ncn-endemic,  but  the  other  parts  are 

well  wooded  and  contain  many  fine  groves  and  avenues  (the  Bhandara  district 

C0,mtry)',  1,1  lhiS  Ta  there  >•*  * amount 

the^i^X  imlS^X 7 CmlC’  eXCept  neal' the  f°reSt 

areaT-  f°llowin?  table  "ivcs  the  refmlt  of  the  spleen  examination  of  this  endemic 


No.  of  villages. 


251 


Total  No.  of  children 
examined. 

No.  with  enlarged 
spleen. 

No.  with  no  en- 
largement. 

9,075 

2,195 

0,880 

Spleen  rate. 


24-1 


x u,u  rnuoc  ui  hue  ueairnv  areas,  except  that  A cnhVdfn/.Joo 

becomes  more  prominent  and  A.  rossi  less  so  ' In  oddltion  \ i;J+  • cujlutaues 

zl:1  m,t  hom  ^ 

The  Th,s  sPecles  was  never  found  far  from  trees  and  shade 

andiKKrtaK  trJ"  r’ri!1  ^ ^ ^ 

land,  covered  with  lone  „rass  nr' Lv„h  tllc':xtelK  to  whreh  jungle  and  waste 

open 

the  narrow  valleys  through  whiclTthe"06  P at  the  toot  of  t,ie  mountain  ranges, 
the  small  isolated  pSs  rf  a T?  th*  Pla^ 

plateau,  when  bordered  by  jungle  are  hyper- enrlof1*0  and  the  fnnge  of  the 

or  not ; in  these  situations  favourable  hreedhi  ■ raic’  whether  irrigation  is  present 
The  anophelines  most  constantlv  -f  , i • ",  f,rmiI}ds  Wl1dl  ample  shade  exist, 
cifacies,  listoni,  theobaldi,  maculipaii)is  ievnnre ’^e  b-yPeCen<iemic  a™as  are  cult- 

tire  addition  of  maculatus  and  willmori  when  • Xi’  'r'l1?8"8’  anfI  fowleri.  with 
forest,  W,Umou  when  the  neighbourhood  of  extensive 
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A spleen  census  of  this  area  is  shown  in  the  following  table  : 


No.  of  villages. 

Total  No.  of  chil- 

No.  with  enlarged 

No.  without  en- 

Spleen  rate. 

dren  examined. 

spleen. 

largement. 

436 

8,971 

1 

<M  1 

CO 

fO 

i 

2,644 

70'5 

area  shall  be  endemic  are — ■ 

(1)  suitable  breeding  grounds  for  anophelines ; 

(2)  the  proximity  of  shade  in  the  form  of  jungle,  long  grass,  thick  vegetation 

and  undergrowth. 

The  breeding  grounds  must  be  such  (irrigation  channels,  streams,  weedy  pools 
in  the  bed  of  a nulla,  &c.),  as  are  selected  by  such  species  as  A.  euiicifacies,  listoni, 
theobaldi,  jeyporensis,  &c.  The  presence  of  one  condition  without  the  other  does 
not  appear  sufficient  to  increase  the  endemicity. 

One  constantly  finds  villages  in  the  open  rice  plains  on  the  banks  of  a culici- 
facies-breeding  stream,  they  lack  the  shade  essential  for  the  endemic  factor  and 
remain  healthy  \ again  one  comes  across  villages  with  rice  fields  up  to  the  house 
doors  and  plenty  of  shade,  but  the  essential  breeding  grounds  are  wanting  and  mala- 
rious spleens  are  unknown. 

(A.  stephensi,  mainly  a “ well  ” breeder  and  a proved  malaria-carrier,  has  up 
to  now  not  been  found  in  the  rice  areas  of  these  provinces,  wells  moreover  are  few 
and  far  between,  tanks  forming  the  main  source  of  the  drinking  water  supply.) 

The  association  of  malaria  with  rice  cultivation  under  certain  conditions  only, 
is  reflected  in  the  vital  statistics  of  these  areas. 

Briefly  the  following  results  are  noticed  : — 

The  birth-rate  is  high  in  both  healthy  and  endemic  areas. 

The  monthly  distribution  of  births  varies  according  to  the  situation,  whether 
in  healthy  or  endemic  areas.  In  a healthy  area  the  births  are  greatest  in  number 
during  the  autumn  months.  In  an  endemic  area,  on  the  contrary,  the  monthly 
birth-rate  is  at  its  maximum  during  the  early  part  of  the  year. 

The  death-rate  in  hyper-endemic  areas  shows  an  average  increase  of  10  to  15 
per  mille  per  annum,  over  that  of  healthy  rice  tracts. 

The  explanation  and  statistics  leading  to  these  conclusions  are  mentioned  in 
my  articles  (which  deals  with  the  rice  areas  only)  in  the  third  number  of  ‘ ' Paludism. 

Malarial  parasites  in  the  endemic  areas. 


The  results  of  the  examination  of  400  blood  films,  taken  in  various  parts  of  this 
rice  area,  and  classified  according  to  the  degree  of  splenic  enlargement,  are  given 
in  the  following  table : — 


Malarial  parasite. 

Spleen 

palpable. 

Spleen 
2 to  3 
fingers. 

Spleen 

hand’s- 

breadth. 

Spleen 
to  navel. 

No 

enlarge- 

ment. 

Total. 

Per  cent. 

Mali".  T. 

39 

45 

3 

2 

18 

107 

27 

Benign  T. 
Quartan 

6 

i 21 

12 

24 

2 

25 

2 

9 

3 

6 

23 

83 

6 

2i 

Mixed 

4 

3 

7 

. . 

o 

16 

Negative 

42 

44 

41 

12 

28 

1 07 

42 

Total 

112 

128 

78 

23 

57 

400 
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This  clearly  shows  the  close  association  of  the  Quartan  parasite  with  the  higher 
deg  rees  of  enlargement  of  spleen,  in  endemic  places  ; it  also  shows  that  the  moder- 
ately enlarged  spleens  give  a much  higher  percentage  of  positive  results  than  the 
greatly  enlarged  spleens. 


Conclusions. 

This  survey  shows  that  rice  cultivation  as  carried  out  in  the  Central  Provinces 
is  harmful  under  certain  conditions  only,  viz.,  when  accompanied  by  irrigation  in 
thickly  wooded  areas,  or  in  the  neighbourhood  of  jungle,  or  of  waste  lancf  covered 
bv  long  grass  or  scrub,  near  jungle  ; in  other  words,  irrigation  and  shade. 

The  great  increase  in  the  population,  in  the  absence  of  marked  immigration, 
of  the  open  sparsely  wooded  rice  plains  during  the  last  intercensal  period,  e.q.. 
increase  of  32  per  cent,  in  the  State  of  Nandgaon,  and  of  54  per  cent,  in  the  State 
of  Sakti,  in  comparison  with  the  backward  condition  of  some  of  the  jungly  zemindari 
areas,  shows  that  the  more  or  less  complete  clearance  of  anything  in  the  shape  of 
jungle  in  these  plains  must  be  of  benefit.  ' ^ 1 

During  the  last  40  years  the  population  of  the  Chhattisgarh  division  alone 
shows  an  increase  of  81  per  cent,  in  the  net  variation  in  relation  to  density. 

1 he  State  has  now  in  hand  large  irrigation  projects,  and  efforts  are  being  made 
to  colonise  certain  areas  commanded  by  tanks.  These  schemes  will  defeat  their 
mvn  ends  it  the)  tend  to  raise  the  malarial  endemicity  of  places  alono-  the  distri- 
bution channels  There  will  be  no  danger  of  this  in  the  widely  open°plains  but 
as  I have  shown,  the  amganga  area  is  in  places  thickly  wooded,  andcontains  man  v 
backward  tracts  near  to  jungle,  as  Baihar,  &c.  Irrigation  in  these  places  witW 
piecautionary  anti-endemic  measures,  is  tempting  Providence.  It  would  supplv 
he  most  important  factor  in  producing  endemic  malaria.  ' 

be  cUru  shou,d 

tat, on  and  undergrowth  thorough!)?  cleared  from  their”!, eighboSod  ''***' 
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MALARIA  IN  WVNAAD. 


BY 


Captain  J.  H.  HORNE,  m.b.,  i.m.s,, 

Special  Malaria  Officer , Madras 

The  Wynaad  is  a hilly  plateau,  to  the  south-west  of  the  Nilgiri  Hills,  50  miles 

Ion  o'  bv  20  broad  and  lying  at  an  elevation  of  3,000  feet. 

"it  is  and  has  been  a place  of  considerable  economic  importance  : once  the  finest 
coffee  orowing  ground  in  India  till  the  appearance  of  the  fungus  disease  about  the 
-ear  1870  it  has  experienced  booms  of  cinchona,  pepper,  and  tea  planting,  the  latter 
of  which  is  at  present  extensively  carried  on  in  the  south  and  south-east  paits  of 

tUe  'itf  has 'ion*  been  regarded  as  one  of  the  worst  fever  areas  in  Southern  India 
and  of  recent  years  certain  tea  companies  have  made  a serious  effort  to  grapple  w ith 
the  ma\aria  problem  and  have  sought  financial  aid  from  Government  for  an  anti- 

malaiial^scl  view  to  ascertaining  the  conditions  present,  and  the  feasibility 

of  their  being  dealt  with  by  anti-mosquito  measures  that  an  investigation  was  carried 
out  during  May  and  June  of  this  year. 

i A.  General  Conditions. 

The  Wvnaad  consists  for  the  most  part  of  a succession  of  low  rounded  lateritc 
, ...  1 -i  ,vit.L  <t pass  or  iungle,  or  planted  with  tea.  Between  and  among  these 
u C°CS  a net-wo*rk  of  swamp,  mostly  overgrown  with  tall  rank  jungle  and  gra- 
duldh^cmerMng  in  definite  streams.  Besides  these  streams,  there  are  numerous 
hill  bums  turbulent  in  their  upper  reaches,  smooth  flowing  and  well  stocked  wRh 
f si  (Haplochilus,  Danio,  Barilius)  in  their  course  along  the  vallev  beds.  These 
swaniDS  and  streams  form  the  crux  of  the  malaria  problem  m Wynaad. 

The  rainfall  is  heavy  and  constant,  averaging  over  100  inches  annually  , it  is 

brought  bv  both  monsoons,  but  chiefly  by  the  south-west. 

Tn  suite  of  its  feverish  reputation  the  climate  is  not  unhealthy,  lhe  hit 
weather  maximum  temperature  seldom  exceeds  85°  ; in  the  cold  weather  the  A ynaad 

is  ^The^fever  ” season  according  to  local  report  is  from  March  to  May  (i.e.,  in  the 
, , weather  months) : it  ceases  with  the  onset  of  the  south-west  monsoon  in  June 
i v succeeded  by  a small  burst  of  “ fever  " in  September.  The  accuracy 
of1  this  statement  is  borne  out  by  the  total  mortality  curves  of  the  Wynaad  taluq 
and  the  larger  villages  under  survey,  and  also  by  the  conditions  met  with  at  th 
time  of  investigation.  The  prevalence  of  the  fever  previous  to  the  monsoon  is 
noteworthy  and  has  led  some  observers  to  doubt  its  malarial  natuic. 
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In  south-east  Wynaad  where  the  ground  is  flatter  and  more  open,  fever  is 
considered  to  have  diminished  to  an  appreciable  extent  within  the  last  40  or  50  years  * 
elsewhere  it  has  maintained  its  hold,  now  and  again  bursting  out  in  epidemic  form 
and  causing  panics  and  serious  labour  difficulties  on  the  estates. 

• .1  ; PoP^ation  is  scanty  and  averages  only  100  to  the  square  mile.  It  dimi- 

nished steadily  from  1871-1901,  but  has  increased  in  the  last  ten  years. 

It  consists  of  two  main  classes  : — 

(1)  aboriginal  jungle  tribes— permanently  resident  m Wynaad  and  liviim  in 

scattered  groups  of  huts  in  the  jungle  ; 

(2)  village  traders,  hawkers,  etc.,  and  families  .—resident  in  the  villages  on 

the  main  roads  and  frequently  changing. 

There  is  also  a large  moving  population  consisting  of  coolies  employed  on  the 
venous  estates  amounting  roughly  to  10,000  odd,  and  coming  from  Mysore  Coim- 
ljatoie,  Malabar,  etc.  lliesc  enter  Wynaad  chiefly  in  May  and  June  work  on  the 

. ’ ",  We  slack  season  commences.  A small  number  remain  on  the 

estates,  but  the  majority  are  away  from  Wynaad  for  about  three  months  in  the  year. 

lb  Malarial  Conditions. 

1.  Mosquitoes. 

the  nature  oftKl!*.  'T/®?,  PC  to  «et"  This>  P™^bly,  was  partly  due  to 
capture  difficult  p 7 ,cl1011’  (dark,  lm>d  "alls,  and  high  roofs),  which  rendered 

fc  " I n*  reductl0“  0 ^ults  appeared  to  have  taken  place  in 

prebonsly  TherStad  bZ  ?%£  ^ weeks 

The  adult  anophelines  taken  were  : 


listoni  . . 

willmori 

jeyporensis 

culicifacies 

rossi 


yuuimaan;  iai  V0e  01 
species  were  bred  out  :- 
!•  N.  maculipalpis. 


No. 

taken. 

No. 

dissected. 

33 

30 

3 

3 

1 

1 

1 

1 

• • 1 

! 

1 

1 

1 

No. 

infected. 


2.  N.  jamesi. 

3.  N.  karwari. 

4-  N.  maculatus. 
5.  N.  willmori. 


6.  M.  listoni. 

7.  P.  jeyporensis. 

8-  Nsm.  rossi. 

9.  My.  barbirostris. 

11  at  10‘  aitkeni. 

T\,r  i.  i . 11  * elegans 

Maculipalpis  and  willmori  were  tl  ' 

chiefly  in  swamps,  in  surface  drains  in'  !!!?*  abuudfnt  and  were  found  breeding 
Listoni  was  also  common  Its  1 ■ f aillP8t  and  m swamp  streams, 
streams.  ‘ ' cluet  bre«dmg  places  were  swamps  and  hill- 

Jevporensis  was  found  in  nnN.  + . t 

spring  in  an  open  field.  3 "°  J)iace,s’  botJl  weedy  pools,  one  of  them  a 

iilc  i^3iiik  and  aitkeni  wore  also  so 

well  in  the  jungle,  the  latter  in  KtreamC  * former  Was  takeu  » shady  surface 
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Among  Culicinse,  Stegomyia  scutellaris  and  temoilijnclius  "ere  moot  in  c\i 
dcnce  Culex  mimeticus  was  frequently  found  breeding  in  swamps. 

Hulecoetiomyia,  a mosquito  closely  resembling  Stegomyia  fasciata  in  mark- 
ings, habits  and  type  of  breeding  place,  was  also  occasionally  taken. 

Spleen  and  Parasite  Pates. 

(1)  Villages. 

With  the  exception  of  a few  in  south-east  Wynaad,  these  all  showed  a fairl) 
ligh  degree  of  infection,  especially  those  inhabited  ->)  juuoe  lljes' 


Spleen  Index. 


Parasite  Index. 


No.  of  I No.  with 
children.  enlarged 
spleen. 


Jungle  Tribe  Villages. 

1.  Trikaipctta 

2.  lxotapade 

3.  Nomini 

Villages  on  main  roads. 

4.  Meppadi 

5.  Kalpotta 

6.  Vaitri 

7.  Sultan’s  Battery 

Villages  in  south-east  Wynaad. 

8.  Gudalur 

9.  Devashola 

10.  Devala 

11.  Pundalur 


J 8 
45 
89 


78 

01 

94 

43 


50 

19 

15 

23 


Percent  - 


No.  of 
iihns. 


39 

70 


35 

49 

45 

30 


42 

5 

12 

13 


94  '2 
807 
85-4 


44  9 
82 
47-9 
09-8 


10 

20-3 
80 
56  4 


18 

37 

20 


72 

20 


No.  in- 
feet ed. 


10 

19 

7 


21 

18 

90 


Percent  - 
age. 


.).>  o 

5P4 

35 


28-8 
32  7 
30-5 


19 


3P0 


Of  these  villages,  Nos.  1,  2 and  4 alone  were  examined  for  carriers  and  breeding 
places.  Infected  listoni  were  found  in  Nos.  1 and  2 All  three  were  m the  close 
vicinity  of  streams  and  swamps,  breeding  listoni  and  macuhpalpis. 

As  regards  the  tvpe  of  parasite  present,  51%  were  simple  tertian,  38%  quartan, 
and  11%  "malignant ~ tertian.  59%  contained  gametes. 


(2)  Estates. 

Here  also  malaria  is  rife.  71  estate  children,  of  whom  23  were  Paniars  (abori- 
ginal tribes),  gave  a spleen  rate  of  70%. 


No.  of 

No.  with 

children. 

enlarged 

spke:i. 

Percentage. 

Paniars 

23 

IS 

78-3 

Others  . . 

48 

32 

66 
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As  regards  adult  coolies,  54  such  who  had  been  at  work  throughout  the  hot 
weather  (lever  season)  on  an  intensely  malarious  estate  gave  a spleen  rate  of  56°/ 

. , ^ examined  within  seven  days  of  their  arrival  in  Wynaad  gave  a spleen 

1 ate  of  •»/  /0.  All  these  had  been  in  Wynaad  a few  months  previouslv. 

The  difficulty  of  obtaining  new  (i.e.,  for  the  first  time)  arrivals  scarcely  justifies 
an  opinion  being  given  as  to  whether  the  malaria  that  prevails  on  these  estates  is 
chiefly  contracted  locally  or  in  the  coolie  recruiting  area  outside.  There  is  no  doubt 
that  some  of  the  coolies  are  recruited  from  malarious  areas  in  Mysore  and  Malabar  • 
but  the  high  degree  of  infection  in  children  and  immunity  in  adults  amoiw  the  iimo-J 
tnbes  who  never  leave  the  Wynaad,  and  the  history  of  repeated  malaria  attacks 
among  the  otherwise  healthy  European  staff  on  the  estates,  favour  the  conclusion 
that  the  real  source  of  the  trouble  is  local. 
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» SHORT  NOTE  ON  THE  USE  OF  LARVICIDAL  FISH 

' IN  COMBATING  MALARIA  FEVER. 


BY 

Du.  W.  R.  MACDONALD,  Health  Officer, 
Corporation  of  Madras, 


( '.jrtmn  snecies  of  sutfacc-eating  fish  have  been  recognised  as  destroyers  of 
.f  weps  and  other  collections  of  fresh  water.  From  an 

mosquito  larvae  nf  view  therefore  this  ally  in  anti-malarial  measures  would  be  of 

^if  wTcoidd  have  all  our  permanent  collections  of  water 
mestmiab  e c remarkable  immunity  of  Barbados  from  malaria  was 

pointed  o"due  to*.  presence  of  certain  species  of  fish.  “ the  millions  ”, 

abounding  in  the  streams  and  pools  of  the  island. 

In  the  north  of  Madras  (1,  2 and  3 divisions)  there  was  a severe  epidemic  of 

malaria  with  its  highest  death  roll  during  November  and  December  1J1  and  ti  e 
maiaiia  wir  ° o{  5.31  square  miles  of  more  or  less  porous 

"f^fso  there  were  no  less  than  513  tanks  and  2,027  wells  besides  innumerable 
transient  pools  and  cesspits.  The  population  111  the  area  is  1 6,073,  showing  that 
, , 1 i^  not  hi  oh  The  tanks  which  were  mostly  used  for  irrigation  of  cocoa- 

nut  ^Imitations  and  garden  lands  are  aggregated  towards  the  north-west  (2nd  and 
3rd  divisions)  of  this  area;  the  wells  are  grouped  more  to  the  south  and  south-east 
It  is  noteworthy  that  the  epidemic  raged  mostly  in  the  tank  zone.  Most  of 
these  tanks  were  breeding  places  for  anopheles  mosquitoes  as  will  be  mentioned 

Fe&Thelarvicidal  fish  usually  met  within  Madras  City  may  be  here  mentioned. 


(1)  Haplochilus  in  tanks  generally. 


Tamil  Name. 


( H.  panchax  \ 

Species.  * H.  melastigma  - 

\ H.  lineolatus  ) 

(2)  Chela— 111  tanks  generally. 

(3)  Rasbora  daniconius  (common  minnow). 

(4)  Therapon  Jarbua.  In  brackish  water. 
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Velickai  Kendai. 

Buddadarika  ( Telugu ). 
Parava  Kendai. 

Keeli. 


sttrsr.  ^sriszc s^s-^s 

of  Madras!aabout  the  ^rietiesVSJwddarSt^b*1  fTl  '°  th®  Govemmant 

lth«  Jit,2"1  d~ 41  ««*  J -„s  w ^:X^itrb; 

HaAzi fish,  (chiefly  »•  «-«■ 

anopheles  larva,  did  not  appear  in  »Z  ol  Rfa*  number  and  yet 
that  fish  could  make  no  headway  against  the  larvae  ' 1 beeame  evident 

pwS*  *.  r of 

f Sd  “ d^fef 

,}y  a masonry  bridge.  Ju  February  when  \i  ,.*/■  " ?U 'Approached  at  one  point 

“ carpeted - with  a dense  m«Tf^  w^E,  7^1  - "?*“  w“  found 
Ian®  m almudunce.  The  Principal  complained  nf°?l  couU,.m’1"  Haplochilus  and 
festing  the  premises  after  ni.d.T  On  auv  , ,nr  dn  !r  JUyr“ds  ,,f  mosquitoes  in- 
captured  by  the  dozen  in  the  dormitories  and  even  in  tlmshT  *"°?he,f  couM  bo 
jungle  around.  The  larva,  when  examined  wire  V j l \ dy .parts  of  tho  dense 
ludlom,  fuliginusug,  jamsei,  barbaroslris  and  ™„l  1 i ' t0  be  t,10se  of  anopheles 
any  part  of  the  moat.  COuId  be  recovered  in  profusion  from 

With  the  intelligent  co-operation  of  the  Principal  ,1...  , 

the  margins  trimmed  of  all  vegetation  and  sha  lows  1 n eds  were  removed, 
cut  away,  leaving  a steep  earth  gird  b toth  vrtth  °h  and  footprints  were 
have  been  maintained  ever  since  hv  fh<,  u i th : the  wat<*-  These  conditions 
.nentioned  that  petrolizing  reL  dlo  ThaV  nmy  be 

were  not  in  any  way  interfered  with  S t,it  "g  been  fo,llld  tb“t  the  fish 
by  Side  with  mosquito  reduction  operations  t,eatme“‘  was  »bo  kept  up  side 

about  8°)  were  prostrated  with  Malaria  fev^^Bvth  ^ &!l  1“  inmates  (numbering 
that  the  number  of  mosquitoes  had  meIt  v ®y.the“d  of  Maroh  it  was  reported 
improvement  in  the  health  of  the  inmatesVd  brv  and  there  was  * marked 
m results  were  progressively  maintained  f 1 aTu  ® were  more  difficult  to  find 
Of  active  fever  and  larva,  co„id  JT,me  19». ‘here  was  not  a c« 

been  no  relapse  to  former  conditions  since  d'  1 “ay  be  noted  that  there  has 

^ w„ie„  eab(aces  the 

Zrtm  *'b™y  " August 

out  the  tank  area  at  the  extLme^ortTtf  Madras  “ 1,UVC  becu  ext«nded  through- 

""  - ■*  „ 

c n m tile  two  surveys  is 
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due  to 


the  exclusion  of  some  tanks  and  wells  from  the  second  survey  owing  to 


1st  Survey  com- 
pleted in  June 

2nd  Survey  com- 
p 1 e t e d in 
October. 


Tank. 

Wells. 

Total 

number 

examined. 

With 

Anopheles. 

Without 

Anopheles. 

Total 

number 

examined. 

With 

Anopheles. 

Without 

Anopheles. 

513 

106 

347 

2,627 

107 

2,520 

32-4 

67-6 

... 

41 

95-9 

358 

80 

207 

2,522 

51 

2,471 

244 

75-6 

• 

2-0 

93-0 

There  is  yet  much  to  be  done  m mvebwgdwug  uw  ^ 

fish  and  further  study  is  required  to  be  directed  towards  the  chemical  treatment 
of  tanks  to  prevent  the  growth  of  algae  and  other  aquatic  weeds  and  without  at 
the  same  time  destroying  the  fish.  If  the  latter  can  be  attained  the  human  factor 
can  be  eliminated  in  tank  cleansing,  and  a maximum  of  success  from  the  lamcidal 
species  of  fish  may  then  be  expected. 


( 77  ) 


A SUGGESTION  REGARDING  ANTI-MALARIAL  SAN  I. 
TATION  SPECIALLY  ADAPTED  FOR  BENGAL. 


BY 


Br.  CPUS.  A,  BENTLEY,  m.b.,  d.p.h,  d.t.m.  & h„ 

Special  Deputy  Sanitary  Commissioner , Bsnqal . 

The  investigations  of  Christophers  in  the  Punjab  and  Robertson  and 

Sr? 

s in  oX  sasrr in  which  ma,aria 

Tr^in 

relation  to  the  presence  o a 3.  1 not  aPPear  alwa.ys  to  bear  a definite 

towns  like  Ranaghat  wlic  , do  a,  vST*'  ****“•  ^ !*  h“  been  ^.served  in 
control  of  the  water  supply  for  torras'  ike^f  • °".e-;  ,le!tbf  '?  elated  with 
entirely  from  private  wells  and  tanks  theV  1 ".laj|ml  m which  the  supply  is  almost 
of  the  latter,  still  exhibit  the  same  phenomenon"8  *b°"t  2,000  °£  the  former  »nd  80 

most  thickly  poputawTS^* X” if X •r,a'l'l'  C°rreSp?nd  to  the 

buildings  are  crowded  together  the  comliri™  • * •?’,  1here  shoPs  and  masonry 

fact  that  many  of  the  collections  of wa ter  whhT" ^"'T1  up  klS^y  with  the 
sources  of  anopheles  have  been  so  larvelv  c.  t ■ ' otherwise  be  dangerous 

parativelv  unsuitable  for  them.  Bn &T *»%«  as  to  be° com- 
part y responsible  for  the  condition,  s i ] “ ” 1’"  f“tor  "hkI!  Wears  to  be 

number  of  anopheles  in  the  area,  there  is  alwavs  tl^’  1 *5  Possll%  diminished 

tion  there,  so  that  malarial  infection  exists  a!  , > the  p!esence  of  * very  dense  popula- 
In  a paper  on  " Problems  of  Malaria  in  It.  "'YU"  11  'etv  diluted  condition, 
(inference,  attention  was  called  to  the  fact  that8*  ,e?c  before  tlle  last  Malaria 
anopheles  among  a human  population  of  five,  I ’ *?  *n  l“f ase  in  the  number  of 
i ncrease  in  the  incidence  of  malaria.  so"a  decretso'of  h^*  "',U  lead  t0  a Proportionate 
o a Axed  number  of  anopheles  may  be  expend t o'""* P°pulatio“  in  the  presence 
of  infection.  And  the  converse  should  hold  ™ , / !ef>ult  *u  an  increased  incidence 
can  increase  the  human  population,  at  the  JmjV  S°’  &0  that  i£  in  an.Y  area  we 
m num  >er  of  anopheles  existing  there,  we  liiav  ev!w  ?le7e?tm^  an.v  increase  in 

-■  * ct  to  hud  a gradual  reduction 
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in  the  static  malaria  o£  the  community  automatically  to  follow.  It  may  be  stated 

that,  on  theoretical  grounds  there  ate  ^hu^poHatioi; 

pnmmumtv  with  a static  malaria  rate  ot  /o>  a ciouunng  , -,1.  1 

site,  without  anv 

matically  to  cause  the  mlection  rate  to  fall  below  i /o-  &ir  - tn  reduce  infec- 
a human  population  whose  static  malaria  rate  o{ 

tions  below  1%  ; and  a 20%  increase  in  a population  with  a static  malaria  rat 

20%  would  also  tend  to  bring  about  a fall m the  mfectionr ano  e ^ere  the 

areas  of  waste  laud,  useless  tanks,  garden  plots  overgiown  J nea’lec/to "ether 

ruminated  the  sites  improved  bv  the  erection  of  dwelling-houses,  and  people  en- 
couraged to  reside  there  the  result  would  be  a gradual  diminution  of  inalaiia  in  tin 
neighbourhood.  To  bring  about  this  change,  municipalities  m Bengal,  "heit i such 
3S  exist  should  be  encouraged  to  use  the  powers  they  possess  under  the 
Bengal  Municipal  Act  for  dealing  with  jungle,  undrained  areas,  ruined  houses  and 
useless  tanks  It  may  also  he  found  possible  to  frame  other  measures  which  n il 
place  in  the  hands  of  Municipal  Commissioners  further  powers  enabling  them  to 
encourage  a reasonable  concentration  of  their  scatteied  popu  a ion.  . 

A consideration  of  these  points  suggests  another  measure  appl, cable  to  rural 
districts  in  Bengal,  namely,  the  establishment  of  model  townships.  This  is  not  a 
new  suggestion.  The  Bengal  Drainage  Committee  stated  in  then  report  m 1.  < 

(Pftg ^hat^hf  improvement  of  village  sites  is  the  primary  essential  in  tl.e  preven- 
tion of  malaria  we  consider  to  be  undoubted,  and  the  practical  demonstration  k 
this  fact  by  action  taken  in  a selected  area,  might  have  a valuable  effect  upon  pu  li 
opinion.  It  would  be  worth  the  while  of  Government  to  afford  such  an  object 

leSS°But  although  the  measure  may  be  thought  more  ideal  than  practical  at  the 
present  time,  there  are  reasons  for  believing  that  it  is  along  these  lines  chat  sanitary 
reform  in  the  rural  districts  of  Bengal  will  sooner  or  later  advance.  T he  most 
pressing  needs  of  rural  communities  in  Bengal  are  pure  water  supplies,  simple  con- 
servancv,  and  village  roads,  as  well  as  a reduction  of  malaria.  And  the  greatest 
obstacle  to  such  reform,  whether  related  to  prevention  of  malaria,  the  F°'1&10£  oi 
pure  water  supply  or  the  adoption  of  systems  of  conservancy,  lies  m the  scatterei 
nature  of  the  population,  which  makes  the  cost  of  every  scheme  absolutely  prohibi- 
tive It  is  not  difficult  to  provide  a population  of  from  6,000  to  10,000  persons  living 
in  ciose  proximity  to  one  another,  with  a scheme  for  water  supply,  or  a conservancy 
at  a reasonable  cost,  but  it  is  an  impossible  task  to  carry  out  such  schemes  among 
the  same  number  of  people  scattered  over  the  country  in  a score  ot  villages  In 
very  many  parts  of  Bengal  0,000  to  10,000  people  are  to  be  found  living  m scattered 
hamlets,  within  a circle  of  one  mile  radius.  Their  greater  concentration  would 
cause  no  real  danger;  and  this  suggested  concentration  appears  to  offer  a partial 
solution  of  the  problem  of  malaria  reduction,  as  well  as  a simplification  ot  other 

sanitary  improvements. 
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would1  Appear  “ ^ ^ of  “»del  township, 

Sites  should  be  chosen  in  fairly  densely  populated  rural  areas  in  which  the  pbamn 
tei  of  the  population  appears  suitable.  Preferably  these  sites  shnnbl  l T a 
already  poking  Station,  for  the  public  zervCXTstt 
c ispensaiies  and  bazaars.  After  being  surveyed  tJie  areas  should  be  acquired  and  tb’ 
land  plocted  out  on  the  lines  of  a planning  scheme  adantod  ac.  far  1 and  tbe 
existing  institutions.  Roads  should  be  provtded  simple  drab, soft,  a^'n  ' *° 

made  for  a public  water  supply  from  reserved  tanks  or  by  some  other  JsteT^rZ'T 
afi-er  substantial  encouragement  should  be  given  to  residents  in  1 i ^ eie" 

to  secure  plots  for  the  erection  of  dwelling-houses  shoos  etr  ’ rhl  neighbourhood 
taken  against  indiscriminate  excavation,  the  multiplication  of  ,l^lTeZZ\n7S 

the  growth  of  jungle  and  other  similar  abuses.  its  01  tanks, 

sanitated  townships  GhrougLrt  ddlff t.Hct wh <>.sf3 ilroffd f e’d l"' ' ^ j°f  *"?an 

among  the  population.  The  essence  of  fW  * ol  .C1V}C  responsibility 

civilization  pre-supposes  education  in  its  broadest  sensf 'ThVY'iVll'Zatio,L  Anil 
that  education,  especially  in  regard  to  the  remiirpm  l t leiefore  it  is  essential 
also  in  regard  to  sanitation  generally  should  be  nr^JrTf  °f  lfe’  wbich  means 
means.  And  it  is  this  function  of  c Tdc  e^catJoif  ISb  tb'Tt  ^ eY°*  Possib1^ 
fitted  to  undertake,  not  so  much  by  the  carrying  of  tfVmfbr 'S  PecuIiarW  well 
stimulating  and  encouraging  private  person-  and  , 7 1 i of  Publlc  measures,  as  by 
For  as  we  do  not  teach  a”  sclL Shematfes^v  Z ^ *1  ,Carr>'  out 

by  setting  him  tasks  just  within  ids  power  a7d  seein l ,W  if  PrfIeras,  for  hi“  but 
so  we  can  only  teach  the  members  of  a comm, mil  A i solves  them  himself, 

encouraging  them  to  sanitate  themselves.  ty  * eIements  o£  sanitation  by 
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ON  THE  VITALITY  OF  THE  CHOLERA  VIBRIO 
OUTSIDE  THE  HUMAN  BODY. 


BY 

Major  E.  D.  W.  GREIGr,  m.d.,  d.sc.,  i.m.s, 

At  the  Sanitary  Conference  at  Madras  in  1912  I dealt  (1,  2,  3,  4)  with  the  question 
of  the  life  of  the  cholera  vibrio  in  the  human  host ; in  this  communication  I shall 
consider  the  question  of  the  vitality  of  the  organism  after  it  escapes  from  man. 

In  1907,  I made  observations  (5)  on  the  life  of  the  B.  typhosus  outside  the 
human  host  in  India.  In  my  investigations  I used,  for  the  purpose  of  testing  the 
duration  of  life  of  the  B.  typhosus,  in  addition  to  laboratory  cultures,  uncultivated 
strains  of  the  organism,  that  is  to  say,  the  bacillus  as  it  occurred  in  the  faeces  and  urine 
of  “ carriers  ” or  patients,  and  which  had  never  been  grown  on  artificial  media. 
Up  to  that  time  the  observations  on  the  vitality  of  the  organism  had  been  made 
chiefly  with  strains  cultivated  on  artificial  media  for  very  varying  periods.  I give 
below  two  tables  from  my  previous  research  on  enteric  fever. 

Table  I. 


The  following  table  shows  the  result  of  allowing  urine  from  a case  of  enteric  fever 
containing  many  bacilli  to  stand  at  room  temperature,  80  °F.  protected  from  the  sun  (6) : — 


No.  of 
expt. 

Name,  number, 
regiment  of 
patient. 

Date  of  passing  sample 
of  urine. 

Date  of  examination  of 
urine. 

Number  of  colonies 
of  bacillus  typhosus. 

I 

S.  No.  8089  . . 
Oxford  L. 
Infantry. 

13th  June  1907 

13th  June  1907 

16th  June  1907 
(72  hrs.) 

36,000,000  per  c.c. 
Sterile. 

II 

Ditto 

14th  June  1907 

14th  June  1907 
16th  June  1907 
(72  hrs.) 

30,000,000  per  c.c. 
Sterile. 

Til 

S.  No.  8089  . . 
Oxford  L. 
Infantry. 

loth  June  1907 

loth  June  1907 
16th  June  1907 
(24  hrs.) 
17th  June  1907 
(48  hrs.) 
18th  June  1907 
(72  hrs.) 

62,000,000  per  c.o. 
1,000,000  „ 

100,000  „ 

Sterile. 

IV 

Ditto 

10th  June  1907 

16th  June  1907 
17th  June  1907 
(24  hrs.) 
18th  June  1907 
(48  hrs.) 

60,000,000  per  c.c. 
29,060  „ 

Sterile. 
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Table 


T,ie  JnUoimuj  tabic  shows  the  results  of  allowing  f ceres  (of  a ‘ carrier  ’)  containing 
/nang  bacilli  to  stand  at  room  temperature , 85 °F.  protected  from  the  sun  (7)  : 


Name,  number, 


Sepoy  G.  Rao, 
Maharatta  Light 
Infantry,  Poona. 


Da  te  of  passing  sample  of 
faeces. 

Date  of  examination  of 
faeces. 

| | 

19th  September  1907  . . 

1 

! 

19th  September 
20th 
21st 
23rd 
24th 

26th  ,, 

27th  „ i 

Bacillus  typhosus 
in  faeces. 


+ + 

+ + 

+ + 

+ -f 


(Large  number 
B.  coli.) 


+ 


of 


As  cases  of  cholera  occur  all  the  year  round  in  Calcutta  I am  able  both  to  make 
observations  m the  different  seasons  and  to  use  for  the  reserach  uncultivated  strains 
of  the  cholera  vibrio.  The  experiments,  commenced  about  a year  ago,  are  still  in 
progress,  but  meantime  some  points  of  interest  and  importance  have  emerged  from 
them  which  I propose  to  bring  forward  in  this  paper.  ^ 

Methods. 

The  rice  water  stool  is  examined  very  shortly  after  being  passed  and  the  nre- 
sence  ol  the  cholera  vibrio  determined.  The  stool  is  placed  in  a sterile  flask  which 
is  protected  from  the  sun  by  placing  m a cupboard.  It  is  kept  at  room  temperature 
?'aP|'ra,hou(ls  prevented.  Samples  are  taken  daily  from  the  stool  and  iusemi- 

‘ if .!"  Hasbs  ° PeP*one  water  which  are  placed  in  the  incubator  at  37°C.  arid  sub- 
cultures were  made  after  (j-12  hours,  and  in  the  usual  way  (1,  2.  3,  4)  the  presence 
or  absence  of  the  cholera  vibrio  was  determined.  When  the  insult  of  the  exami,  a! 
t, on  showed  the  absence  of  the  cholera  vibrio  from  the  stool  for  several  dav“  he 

a fixed  quantity  of  the  stool™  plateYon  agwand'thf  number'of  fobn^  counted' 

^ efstodl  " c°cm5ncycPeetc0'  °£  Also  fixed  qiXSTri t 

presence  or  absence  of  cholera  v br£b "f  ,Watel  “d  mcubate<1  a»d  the 

blood  agar  and  ordinary  a.'ar  and  tetin^!. b'  subcultu"?8  0,1  Keudonne 
is  stated  to  be  present  or  SbLnt  in  1 c I 5 T T'""-  f^olera  vibrio 

early  stages  of  the  examination  of  the  stool  when  the  St°°  ' In  the 

and  the  other  organisms  few  flip  nnmL,  t li  eCn  * 16  ? 10leia  vibnos  are  numerous 

determined  exactly  by  direct  plaSb buf  the  rice'Water  stool  can  be 

are  reversed,  and  the  abov^techi ' tin  the  final*taSf  ^en  the  conditions 

combined  with  selective  media  shows  the  anantit‘P<>S<f  b*8’  tben  t!le  PePtone  water 

cholera  vibrio  is  present  or  ab*nt wt  ■ Z St°°,1  “ whjck  tbe 

mortality  amongst  cholera  vibrios  populating  Iv  * f f™m  da>’ to  day the 
stool.  populating  any  given  quantity  of  a rice-water 

Up  to  the  present  time  (November  iqit\  i 1 
stools : samples  were  examined  in  Caleuttn  ; „ 1 ‘fve  mves*igated  a total  of  94 
to  October  1913.  taleutta  m each  month  from  December  1912 
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By  the  above  procedure  1 am  able  to  study  the  vitality  of the  cbo  e a v bno 
under  natural  conditions.  Thus  the  strains  used,  after  leaving  X same 

are  not  cultivated  at  all  on  artificial  media,  but  are  allowed  to  lema  n ...  the® 
medium-the  rice-water  stool.  The  organisms  were  d‘ti  ,n  the 

of  drying  which  is  known  to  be  a particularly  uT  toldency  for 

cholera  vibrio,  and  also  against  the  effects  of  the  sun.  Houston(9) 

cultivated  strains  to  maintain  their  vitality  longer  an  " _ water  under 

has  shown  this  in  regard  to  the  vitality  of  B.  typhosus  in  Thames  water 

conditions  of  storage.  . 

All  these  observations  are  being  made  at  Calcutta,  A s lam  u > 1 1: i a ^ ^ ^ for 
ber  of  different  uncultivated  strains  of  cholera  vibrios  in  their * na  m hengive  and 

the  purpose  of  the  research,  the  results  are,  consequen  strains  in  an  arti- 

reliable  than  would  have  been  the  case  if  a few  old  laboratory  strains 

ficial  medium  had  been  employed. 


Table  III. 

The  following  table  shows  the  registered  number  of  the  case,  fij^holem 

the  stool,  the  date  of  examination  of  the  stool,  and  the  'presence  or  a s f 

vibrio 


Serial 

No. 


Number  of 
case  in  the 

Presence, 
or  absence, 

Date  of  passing  stools.  1 

Dates  of  examination  of  stools. 

of  comma 
bacillus 

Register. 

in  the  stool. 

I.  S 

2nd  December  1912 

2nd  December  1912 
6th  ,,  >» 

+ 

+ 

7th 

99  99 

• • 

9th 

ft  ” 

• • 

" 

10th 

99  99 

lltb 

9*  99 

• * 

I.  9 

3rd  December  1912 

3rd  December  1912 
6th  ,,  >> 

+ 

+ 

7th 

99  99 

• • 

’ 

9th 

99  99 

10th 

99  99 

11th 

99  99 

• * 

5th 

December  1912 

+ 

I.  10 

5th  December  1912 

6th 

99  99 

+ 

7th 

99  99 

+ 

9th 

99  99 

+ 

10th 

99  99 

• • 

+ 

11th 

99  99 

• • 

+ 

12th 

99  99 

• • 

" 

13th 

99  99 

• • 

— “ 

14th 

99  99 

• • 

— 

16th 

99  99 

• * 

I.  11 

5th  December  1912 

5th 

6th 

December  1912 

99  99 

• • 

+ 

4- 

7th 

99  99 

• • 

9th 

>9  99 

• • 

10th 

99  99 

• • 

1 t = 

11th 

99  99 
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Table  III. — (Contd.) 


Seria 

No. 

, Number  of 

Presence, 

I • i i 

case  in  the 
Register. 

Date  of  passing  stools. 

„ Dates  of  examination  of  stoc 

or  absence, 
»1<  of  comma 

bacillus 
in  the  stool. 

5 

I.  12 

11th  December  912 

11th  December  1912 
12  th 

+ 

13th 

+ 

16th 

!7th 

— 

(j 

I.  13 

11th  December  1912 

11th  December  1912 
12th 

~r 

13th 

~h 

14th 

~ 

16th 

~ 

17th 

99  J* 

7 

1.  14 

16th  December  1912 

10th  December  1912 
17th 

+ 

18th 

' 

19  th 

20th 

99  >■> 

8 

I.  15 

Ibtft  December  1912 

18th  December  1912 
19th 

+ 

20th 

+ 

21st 

+ 

23rd 

+ 

24th 

+ 

25th 

+ 

26th 

+ 

27th 

+ 

30th 

+ 

] 

3ist  „ ;; 



1st  January  1913 

9 

I.  16 

18th  December  1912 

18th  December  1912 
19th 

+ 

20th 

+ 

21st 

— 

23rd 

— 

24th 

— 

25th 

— 

26th 

— 

30th  ” ” 

— 

10 

I.  20 

4th  January  19 

4th  January  1913 
6th 

- + 

7th 

+ 

8th 

+ 

9th 

+ 

10th  ” 

+ 

11th 

■f 

13th  ’ 

+ 

14th 

+ 

15th 

+ - 

16th 

+ 

J 

7th  , ” 

— 

1 

8th  i 

— 

2 

0th 

” >* 

— 
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Table  III. — ( Contd .) 


Table  III. — ( Contd .) 


Serial 

No. 


17 


Number  of 
case  in  the 
Register. 


I.  31 


Date  of  passing  stools. 


8th  February  1913 


18 


I.  32 


8th  February  1913 


19 


I.  34 


10th  February  1913 


20 


1.  35 


11th  February  1913 


21 


r.  3o 


1 2th  February  1913 


Dates  of  examination  of  stools. 


8th  February  1913 

10th  „ ‘ „ 

Hth 

12th 

13th 

14th 

15th 

17th 

18th 

19th 


8th  February  1913 
10th 
11th 
12th 
13th 
14th 
15th 
17th 
18th 
19th 


10th  February  1913 

11th 

12th 

!3th 

14th 

15th 

17th 

18th 

19th 


11th  February  1913 
12th  „ ‘ 

13th 

14th 

15th 

17th 

18th 

19th 

20th 

22nd] 

23rd 

9 ?<» 

12th  February  1913 

13th 

!4th 

15th 

17th 

18th 

19th 

20th 

22nd 

23rd  ] 

24th  ■ 


Presence, 
or  absence, 
of  comma 
bacillus 
in  the  stool. 


+ 

+ 

4* 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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Table  III. — {Contd.) 


Serial 

No. 


00 


23 


24 


•Jo 


Number  of 
case  in  the 
Register. 


20 


r.  38 


l.  30 


I.  40 


1.  41 


I.  43 


Date  of  passing  stools. 


14th  February  1913 


15th  February  1913 


17th  February  1913 


17th  February  1913 


18th  February  1913 


Dates  of  examination  of  stools. 


14th  February  1913 
loth  it  »* 
17th 
18th 
19  th 
20th 

22nd 


loth  February  1913 
17th 
18th 
19th 
20  th 
22nd 
23rd 
24th 


17th  February  1913 

18th 

19th 

20th  „ ». 

22nd  „ 

23rd  ,,  >> 

24th 


17th  February  1913 
18th 
19th 
20th 
22nd 
23rd 
24th 
2oth 
26th 
27th 


18th  February  1913 

19th 

20th 

22nd  ,,  »> 

23rd  .,  ,. 

24th 

25th  ,,  •» 

26th 

2 7 th  • * »» 

28th 

1st  March  ., 

3rd  „ » 


Presence, 
or  absence, 
of  comma 
bacillus 
in  the  stool. 


F 

+ 

+ 


+ 

+ 

+ 

+ 

+ 


4- 

_n 


+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 
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Table  lll.—(Contd.) 


Serial 

No. 


27 


Number  of 
case  in  the 
Register. 


I.  45 


Date  of  passing  stools. 


22nd  February  1913 


28 


I.  46 


24th  February  1913 


29 


1-  47  1st  March  1913 


30 


I.  48 


1st  March  1913 


Dates  of  examination  of  stool. 


99 

99 


22nd  February  1913 
23rd 

24th 

25th 
26th 
27th 
28tb 

1st  March 
3rd  „ 

4tb  „ 

5th  „ 

5th  „ 

7th  „ 

24th  February  1913 
27th 
28th 

1st  March 
3rd  „ 

99  * * 

4th  „ 

99  m 

5th  „ 

6th  „ 

7th  „ 

8th’  „ 

9th'  „ 

10th1  ,, 

11th  „ 

12th  „ 

13th  „ 

14  th  „ 

15th  „ 

1st  March  1913 
3rd  ” » 

4th  „ 

5th  „ 

6th  „ 

7th  „ „ 

8th  „ „ 

9fch  „ 

10th  „ „ 

nth  „ „ 

12th  „ „ 

14th  „ „ 

15th  „ ,, 

1st  March  1913 

3rd  » 

4th  „ „ 

5th  „ 

Oth  „ „ 

7th  „ „ 

8th  „ „ 

9th  „ „ 

l°th  „ 

Hth  „ .. 

12th  „ 

13th  „ 

14th  „ 

15th  .. 


99 

99 


Presence, 
or  absence, 
of  comma 
bacillus 
in  the  stool. 


+ 

+ 

+ 

+ 

4- 

+ 

4- 

4* 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 


d- 

d 

d 

4 

4 

4 

4- 

4- 


4- 

i 

+ 

d- 

4* 

+ 

4- 

4- 

+ 

d- 

4- 

4- 
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Table  III. — ( Contd .) 


Serial 

No. 


38 


39 


4U 


41 


42 


Number  of 
case  in  the 
Register. 


I.  5S 


Date  of  passing  stools. 


22jk1  March  1913 


r.  59 


21st  March  1913 


I.  62  24th  March  1913 


'•  63  24th  March  1913 


I.  64 


I.  6.3 


25th  March  1913 


25th  March  1913 


Dates  of  examination  of  stools. 


22nd  March  1913 
24th 

25th  „ 

20th  „ 

27th  „ „ 

28  th  „ 

29th  .. 


21st  March  1913 
I 22nd  „ 

24th  M 
25th  „ „ 

20th  „ „ 

| 27th  „ „ 

28th  „ 

29th  „ „ 

! 31st  .. 


24th  March  1913 
25th 

26th  „ „ 

27th 

28th  „ „ 

29th  „ „ 

31st 


24th  March  1913 
i 25th  „ 

26th  „ 
i 27th  „ 

28th  „ „ 

29th  „ 

31st  „ 

1st  April  ,, 
2nd  „ 

3rd 


25th  March  1913 
26th  „ 

27th  „ 

28th  „ 

99  99 

25th  March  1913 

26th 

27th  „ 

28th  „ „ 

29th 

3ist  „ ;; 

1st  April 
2nd  „ 

3rd 

4th  „ 

5th  „ 

7th  „ 


Presence, 
or  absence, 
of  comma 
bacillus 
in  the  stool. 


+ 

+ 

+ 

+ 


4 

4 

4 

4 

+ 

~r 

4 


+ 

4 

4 

4 


+ 

4 

4 

4 

4 

4 


“f 


4 

+ 

4 

4 

4 

4 

4 

4 


f 00  ) 


Table  III. — (Contd.) 


Serial 

No. 


Number  of 
case  in  the 


Date  of  passing  stools. 


43 


44 


45 


Dates  of  examination  of  stools 


Register. 

I.  60 

24th  March  1913  ”25 

26 

27 

28 
29 
31 

1 

2 

< 

i 

I.  67 

26th  March  1913  ••  | 

2 

2 

3 

I.  68 

26th  March  1913  • • * 

r 

6 I.  69 

28th  March  1913 

17  I.  71 

3 1st  March  1913 

48  I.  72 

31st  March  1913 

1st  April 
2nd  „ 
3rd 


1st  April 

2nd 

3rd 

4th  „ 
5th 


28th  March  1913 

29th 

31st 

1st  April  „ 
2nd  ,, 

3rd  „ 

4th  „ » 

5th  March  „ 


31st  March  1913 
1st  April 
2nd  „ 

3rd  „ .. 

4th  ,,  >« 

5th  „ .. 

31st  March  1913 

1st  April  „ 

2nd  „ >. 

3rd  „ ,, 

4th  

5th  ,,  ,, 


Presence, 
or  absence, 
of  comma 
bacillus 
in  the  stool. 


+ 

+ 

+ 

+ 

+ 

+ 


+ 

4 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

-L 

I 

+ 

+ 

+ 


+ 

+ 

+ 


+ 

4- 

+ 
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Table  III. — ( Contd .) 


Serial 

No. 


49 


50 


51 


52 


54 


56 


Number  of 
case  in  the 
Register. 


I.  75 


Date  of  passing  stools. 


1st  April  1913 


I.  79 


5th  April  1913 


57 


1-85  J 8th  April  1913 


I-  91  12th  April  1913 


53  I.  95 


16th  April  1913 


1-96  nth  April  1913 


55  1 99  17th  April  1913 


Dates  of  examination  of  stool. 


r-  101  18th  April  1913 


I.  104  21st  April  1913 


1st  April  1913 

2nd 

99  99 

3rd 

99  99 

4tli 

99  99 

5th 

99  99 

7 th 

99  99 

8th 

99  99 

5th 

April  1913 

7th 

99  99 

8th 

99  99 

9th 

99  99 

10th 

9t  99 

12th 

99  99 

8th  April  1913 

9th 

99  99 

10  th 

99  99 

12th 

99  99 

12th  April  1913 

13th  „ „ 

14th  „ „ 

15th  „ „ 

10th  „ „ 

17th  „ „ 

16th  April  1913 
17th  „ „ 

19th  „ „ 

20th  „ „ 

17th  April  1913 
19th 

20  th  „ 

21st 


99 

99 

99 


19th 

9 9 

20th 

9 j 

21st, 

9 9 

22nd 

9 9 

23rd 

24th 

99 

18th 

Apri 

1 9th 

9 9 

20th 

21st 

22nd 

23rd 

99 

21st 

April 

22nd 

23rd 

24th 

26th 

28th 

29th 

99 

99 


99 

99 


Presence, 
or  absence, 
of  comma 
bacillus 
in  the  stool. 


+ 

+ 

+ 


4~ 

+ 

+ 


+ 


+ 

+ 

+ 


+ 


+ 

+ 

+ 

T 


+ 

+ 
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Table  111. — (Gontd.) 


“ 

Presence, 
>r  absence, 

Serial 

Number  of 
case  iu  the  j 

Date  of  passing  stools.  J 

Oates  of  examination  of  stool. 

of  comma 
bacillus 

No. 

Register. 

i 

n the  stool. 

58 

I.  Ill 

28th  April  1913 

28th  April  1913 
29th  ,,  >> 

1st  May  „ • • | 

+ 

+ 

+ 

2nd  ,,  »>  • • 

3rd  „ » " 

59 

I.  92 

15th  April  1913 

15th  April  1913  ••  ! 

lOtll  yy  9 9 

17th  „ » * • 1 

+ 

+ 

+ 

19th  yy  99 

20tll  yy  99 

21st  yy  99 

GO 

I.  112 

5th  May  1913 

5th  May  19  li  ••  > 

*r 

T 

7th  yy  99 

+ 

8tll  »>  9 9 

9th  yy  99 

— 

G1 

I.  113 

6th  May  1913 

Gth  May  1913  ••  , 

i th  yy  99 

+ 

8th  ,,  „ 

— 

9th  „ „ 

02 

I.  115 

9th  May  1913 

9th  May  1913 
10th  „ 

— 

12th  yy  99 

— 

13th  yy  99 

03 

I.  118 

10th  May  1913 

10th  May  1913 
12th  .,  ,, 

+ 

+ 

13th  „ 

14th  „ 

+ 

15th  yy  yy 

— 

16tli 

61 

I.  119 

14th  May  1913 

14  th  May  1113 

15th  yy  yy 

~r 

+ 

10th  yy  99 

— 

17  th  yy  yy  • • 

— - 

19th  „ „ 

05 

I.  126 

23rd  May  1913 

23rd  May  1913 
24th  „ 

+ 

25tll  yy  yy  • • 

— 

1 

26th  „ 

— 

06 

I.  131 

! 28th  May  1913  ... 

28th  May  1913 
29th  „ 

+ 

30th  „ 

— 

31st  „ „ 

— 

67 

I.  132 

29th  May  191 

29th  May  1913 
30th  „ 

+ 

31st  ,,  ,,  . . 

— 

2nd  June  ,, 
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Table  III. — ( Contd .) 


Serial 

Number  ol 

Date  of  passing  stools. 

Presence, 
or  absence 

No. 

case  in  the 
Register. 

Dates  of  examination  of  stool 

s.  of  comma 
bacillus 

in  the  stool. 

08 

r.  153 

29th  May  1913 

29th  May  1913 

+ 

30th  „ 

3 l«t  ,,  ,, 

2nd  June  „ 

— 

09 

I.  134 

29th  May  1913 

29th  May  1913 

30th  „ „ 

31st  „ „ 

1 

2nd  June  ,, 

70 

I.  135 

3rd  Juno  1913 

3rd  June  1913 
4th 

6th  „ 

6th 

+ 

+ 

7th  „ 

71 

1.  130 

4th  June  1913 

4th  June  1913 
5th 

6th 

7th  „ „ 

72 

I.  130 

5th  June  1913 

5th  June  1913 

6th  „ „ ; ; 

+ 

7th  „ „ 

8th  August  „ 



73 

I.  137 

4th  June  1913 

4th  June  1913 

5‘i  „ :: 

+ 

6th  „ 

7tb  » 



74 

1.  138 

5th  June  1913 

• • 

5th  June  1913 
6th  „ 

7th  „ „ 

8th  » 

+ 

75 

I.  140 

6th  June  1913 

“ 1 

6th  June  1913 
7th  „ „ 

8th 

+ 

+ 

0th 

i°th  „ „ ;; 

70 

I.  141 

Gth  June  1913 

Gth  June  1913 
7th 

+ 

8th  „ „ 

9th  „ „ 

— 

77 

I.  142 

9th  June  1913 

9th  June  1913 
10th  „ 

+ 

nth  „ 

12th  „ ;; 

78 

I.  145 

11th  June  1913 

llth  June  1913 
12th 

+ 

13th  ” 

__  1 

14th  „ 

” >» 

. 

— 
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Table  111 .—{CuiUd.) 


1 

Serial 
No.  1 

dumber  of 
:asc  in  the 
Register. 

Date  of  passing  stool 

7!) 

I.  146 

12th  Juno  1913 

SO 

I.  147 

12th  June  1913 

SI 

I.  149 

16th  June  1913 

S2 

I.  150 

18th  June  1913 

S3 

I.  151 

22ml  June  1913 

SI 

1.  154 

10th  June  1913 

85 

I.  155 

6th  August  1913 

86 

I.  156 

6th  August  1913 

87 

I.  157 

7th  August  1913 

Presence, 


Dates  of  examination  of  stools. 

or  absence, 
of  comma 
bacillus 
n the  stool. 

12th  June  1913 

+ 

13th  „ 

14th  .»  >» 

16th  , > i > 

12th  June  1913 

+ 

13th  ..  >> 

14th  „ 

16th  „ 

16tli  June  1913 

+ 

17th  „ 

18tli  , . > . 

19th  99  99 

18th  June  1915 

+ 

1 

19th  „ 

20th  ,,  >. 

21st  ,,  >i 

22nd  ,, 

22nd  June  1913 

+ 

24th  „ 

25th  ,,  .. 

26th  „ 

10th  June  1913 

11th  „ ,/! 

12th  „ 

13th  „ 

6th  August  1913 

+ 

7th  „ 

+ 

8th  ..  .. 

+ 

9th  ..  .. 

+ 

10th  „ ». 

+ 

11th 

12th 

13th  „ 

6th  August  1913 

+ 

7th  ,.  ». 

8th  9 9 

7th  August  1913 

+ 

8th  99  99 

+ 

9th  „ 

+ 

10th  „ 

+ 

11th  „ 

+ 

12th  „ 

I i 

13th  .... 

+ 

14th  „ 

+ 

15th  „ 

+ 

16th  .... 

+ 

17th  .... 

+ 

18th  .... 

19th 

20th 

21st  „ „ 

1 - 

( » ) 


T.\  ble  I J I . — (Concld. ) 


Serial 

No. 


Number  of 
case  in  the 
Register. 


88 


r.  loo 


I )ato  of  passing  stools. 


Dates  of  examination  of  stool. 


28th  August  1913 


89 


I.  101 


9 ) 


I.  102 


91 


1st  September  1913 


2nd  September  1913 


I.  105  25th  September  1913 


92 


1.  106 


10th  October  1913 


93 


r.  109 


12th  October  1913 


91 


f.  170 


13th  October  1913 


28th  August  1913 
29th  „ ,, 

30th  „ „ 

1st  September  1913 
2nd 
3rd; 

4th 
5th 


Ti 


1st  September  1913 
” 

3rd 

. . >>  >> 

4th  ,, 

„ _ 99  99 

5th 

r " 99 

<Jt  1 

7th 

8th 

2nd  September  1913 

3rd 

4th 

5th 

6th 

8th  „ 

9th 

99  99 

25th  September  1913 

26th 

27th 

29th 

30th 

1st  October 
2nd 

99  99 

10th  October  1913 

nth 

1 2 th 
13th 
14th 
i5th 

99  9 9 

12th  October  1913 

13th 

Uth 

1.5th 

16th 

17th 

18th 


13th  Ootober 1913 

14th 

15th 

16th 

17th 

!8th 

20th 


Presence, 
or  absence, 
of  comma 
' bacillus 
in  the  stool. 


+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 
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Table  IV. 

The  following  table  shows  the  months  in  ^ ^Ira^lvm ^o/  of  the 

number  of  stools  containing  cliolem  vibrios  examined,  and  the  duration  oj  „je 

cholera  vibrios  : — 


Months  examinations  were  made. 


December  1912 
January  1913 
February  „ 
March  ,, 
April  „ 
May  „ 

June  „ 
July  „ 

August  „ 
September  ,, 
October  „ 


Number  of 
stools  containing 
cholera  vibrios 
examined. 


9 
6 

13 

20 

22 

10 
15 

4 

3 

3 


Duration  in  days  of  life  of 

CHOLERA  VIBRIOS. 


Minimum. 


10 

1 


1 

1 

1 

i 

4 

3 


Maximum. 


10 

12 

17 

13 

5 

3 
o 

\2 

5 

4 


Average. 


3- 0 
6*6 
7-7 
6*5 
2-8 
1-4 
1-2 

G-0 

4- 3 
3-7 


Table  V. 

The  following  table  shows  the  date  of  XI™ o^"'^ 

number  of  cholera  vibrios  per  c.c.  of  stool,  and  death  rate  gj 
1 c.c.  of  rice-water  stool  :■ 


Serial 

No. 


Registered 
No.  of 
case. 


Date  of  passing 
stool. 


Date  of  examina- 
tion. 


1 I.  161 


1-9-13 


I.  102 


2-9-13 


1- 9-13 

2- 9-13 

3- 9-13 

4- 9-13 

5- 9-13 

6- 9-13 

8- 9-13 

9- 9-13 


2- 9-13 

3- 9-13 

4- 9-13 

5- 9-13 

6- 9-13 

8- 9-13 

9- 9-13 
10-9-13 


Number  of  cholera 
vibrios  per  c.c.  of 
rice-water  stool. 


200.000.000 
500,000 
-+-  1 c.c. 
-j-  1 c.c. 

— 5 c.c. 

— 10  c.c. 

— 20  c.c. 
— remainder 

of  stool. 


145.000,000 
5.000.000 
100.000 
10,000 
4-  1 c.c. 

— 20  c.c. 

— 40  c.c. 
— remainder 

of  stool. 


Mortality  amongst 
cholera  vibrios 
populating  1 c.c. 
rice-water  stool. 


200.000.000 

4 days. 


in 


145,000,000 
in  5 da  vs. 
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VOL.  IV  — I 


'a  151,10  V. — (Could.) 


Registered 
No.  of 
ease. 


I.  Hi; 


Date  o 

stool. 


lit; 


2.5-9-13 


I.  I 66 


-10—1  .‘i 


T.  109 


12-10-13 


r.  no 


13-10-13 


I )ate  of  examina 
tion. 


25- 9-13 

26- 9-13 
27  9-13 

29- 9-13 

30-  9 
1-10 


Number  of  cholera 
vibrios  per  c.c.  of 
rice-water  stool. 


13 

13 


2-10-13 


10-10  13 
II  10-13 

12- 10-13 

13- 10-13 

14- 10-1.3 

1 5- 10-13 

16- 10-13 


12- 10-13 

13- 10-13 

14- 10-13 

15- 10-13 

16- 10-13 

17- 10-13 

18- 10-13 

19- 10-13 


13- 10-13 

14- 10-13 

15- 10-13 

16- 10-13 

17- 10-13 

18- 10-13 

19- 10-13 


850.000. 000 

90.000. 000 
8.000.000 

+ I c.c. 
lo  c.c. 
20  c.c. 
— remainder 
of  stool. 

500.000. 000 

1 5.000. 000 
+ I c.c. 

I c.c. 
5 c.c. 
10  c.c. 
20  c.c. 
remainder 
of  stool. 

2,000,000,000 

300.000. 000 

40.000. 000 
+ 1 c.c. 

— 5 c.c. 

— 1 0 c.c. 
—20  c.c. 

remainder 
of  stool. 

700.000. 000 

54.000. 000 

6.000,000 

+ 1 c.c. 

— 10  c.e. 
-20  c.c. 
— remainder 
of  stool. 


Mortality  amongst 
cholera  vibrios 
populating  1 c.c. 
rice-water  stool. 


850.000,000 
in  5 clays. 


500,000,000 
in  3 days. 


2,000,000,0  >0 

in  4 days. 


700,000,000 
in  4 da  vs. 


102  P m May,  and  the  mean  minimum  48°F  An  Tannarv  t?  max, mum  being 

ture  m the  hot  season  is  85°F.,  in  the  rain-  81°1?  a ■ 1 , The  average  tempera- 
dity  averages  78  per  cent,  in  March  to  89  ue o’ent'  "S*00  72°F'  Hnmi- 

averages  00  inches,  and  the  average  number  of  A The  annual  rainfall 

From  a study  of  the  results  certain  Mere  7 V -days  the  ?««*  is  118. 
as  was  shown  by  my  previous  research^))  to  he  tl"  P°"'tS  8Sae-  1,1  the  first  place, 
the  cholera  vibrio  outside  the  human  host  tnd  "\B'  ^'plio.sus,  the  life  of 

outside  the  human  host!*  Thujas  tll^  hot  season' ' 'e*,lity  of  the  cho,e™  vibrio 
advances,  the  life  of  the  organism  become,  sho  re  Caic'fa’  from  March  to  June 

mmmjum  duration  of  life  was  reached  in  hue  A A ,the  l,res«nt  research  the 

•""'0.  ( In  the  other  hand,  from  December 
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, . ,,  , -f.ji+v  io  Greater  and  the  maximum  duration 

is  small  my  observations  during  this  penocl  "Ut  (' 

Chart. 

The  accompanying  chart  shows  graphically  the  dumtnm  of  life  of  the  cholera 

vibrio  in  rice-water  stools  m the  various  mon . - 1 jn  raw  Thames  water 

Houston  (10)  has  shown  that  the  1^  typhosus^  at  hif,her 

varies  with  the  temperature,  being  longer  at  lower 

temperature.  q are  December,  January 

cholera  vibrio  in  the  rice-water  str  > • r1  _ ^ months  in  Calcutta  follow 

It  is  interesting  to  note  that  the  ent.ca 

directly  the  low  temperature  months.  >■  nrtual  cases  in  low  tempera- 

The  cholera  vibrios  discharged  from"  P<>rte  . dtehar..e<l  in  liiirh 

tore  months  will  be  potentially  more  dangerous  than  those  rtisonai.. 

temperature  months,  other  conditions  being  *iml A1’.  f u pmse|ves  interesting  and 
'■these  facts  which  I have  brought. Orwarc  are  1 '^^lon  conshlere,! 

important,  but  they  attain  a greater  lmporta  ^ ^ 2 3>  4)  at  the  last 

in  conjunction  with  the  problems  which 

Conference.  , , fi  iin,.r  of  the cholera  vibrio 

Pro  in  the  moment  of  leaving  the  human  host  the  lion 101  tne  c o ^ ^ 

has  struck,  as  the  death-rate  of  this  delicate  organis  1 e ^becomes  extinct, 
extremely  high  Table  V),  and  m a <mni|>am  a ^ v-ew  that  the  endemic 

Accurate  experimental  evidence  a*or^iio  .>U  O fei>  vibrio  <mteide  ma„. 

prevalence  of  cholera  depends  on  the  utaht  .tain  nortions  of  the 

On  tl. . other  hand,  scientific  research  has  shown(l)  tha t > elt.n n | o.tiol.s  ol  rt|c 

body  of  man,  namely,  the  biliary  *1®  “'/^lent  medium  for  the  growth 

in  all  respects  for  continuing  its  life.  1 he  bile  is  a - , ■ T nointed 

interesting  remarks  in  tins  connection.  Thus  j«0e  . ^ ()f  ison  is  probably 

,s  concerned  the  real  enemy  of  manh nd  is  ma  , / J ourselves  against 

such  an  active  factor  in  causing  infection  tnat  ou0 

the  individual  as  potential  concentrator  of  infection.  ( Pnidpmics  ’ in  the 

“ If  the  immediate  cause  of  what  are  recognised  as  watu  ■ , 

past  could  be  precisely  ascertained,  l believe  in  most  ,d b< .to «d  that 

accidental  infection  of  the  supply  by  what  is  known  as  a porter  01  earner 

disease  has  o^eurreik  ^ of  th#  typhoid  bacilli  is  not  so  much  in  impure 

water  or  over,  in  the  crude  sewage  from  a large  community  as  m the  factories  of 

disease  as  exemplified  by  the  ' carrier  ease.  follows  • 

The  danger  of  pollution  (volume  for  volume)  would  seem  to  rank  as  folio  . . 
i.  The  carrier  unit-the  concentrator  and  the  factory  of  d.sease-the 

2 The  unit  person  of  unknown  health  history  who  may  be  in  the  position 
of  (D/a, id  is  therefore  in  a potential  sense  placed  second  but  who, 
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iii  the  great  majority  of  cases,  one  would  hope,  is  an  almost 
negligible  factor. 

3.  The  collection  of  individuals  on  a large  scale,  exemplified,  in  a conta- 
minating sense,  by  the  sewage  of  a large  town.  Here  the  dangerous 
(aniei  element  being  reduced  by  dilution  to  normal  proportions, 
less  than  one  typhoid  bacillus  per  -001  c.c.  of  sewage  might  be 
anticipated  to  be  present  on  the  basis  of  the  foregoing  observations. 
Mv  researches  in  India,  commenced  seven  years  ago,  on  enteric  fever  and 
cholera  lead  me  to  agree  fully  with  the  remarks  of  Dr.  Houston  in  regard  to  the 
importance  of  the  “ carrier  factor  in  the  propagation  of  these  diseases.  At  one 
ime  in  India  the  tactics  employed  in  the  campaign  against  enteric  fever  amonost 
the  troops  were  based  on  the  assumption  that  the  virus  of  the  disease  existed  chiefly 
outside  the  human  host,  particularly  in  water.  These  tactics  failed  in  their  object 
and  subsequent  investigation  explained  the  reasons  for  the  failure,  namely,  that  the 
actory  of  the  virus  of  the  disease  is  man  himself,  and  the  vitality  of  the  organism 
of  enteric  fever  under  natural  conditions  outside  the  host  was  strictly  limited.  A 

^hrrPTli  bmed.°n  the  knowl^doe  acquired  by  our  researches,  was  commenced 
and  met  with  biilhant  success  as  I showed  at  the  last  Conference  (8) 

In  regard  to  the  prevention  of  cholera  the  lead  which  the  recent  bacteriological 

tiite'h  A'rnn  rt  PlaCt,CaI  s,amtaria,n  is  to  80  "range  his  tactics  as  to  concen- 
tiate  hi.  attack  on  the  human  element  because  this  dominates  the  situation  The 

various  Si!'*  V P°S,iti0n  to  suPP'y  »"  adequate  dose  of  the  poison  to  the 
cholera  T 1 ’ T"  °hall,,els— water  milk,  flies,  etc.,  and  so  initiate  epidemics  of 

modern  hvmenisf  T f1  i"'1  ri''  a"i''’  nPd  ln  ever-y  respect  the  requirements  of  a 
, n>^emst,  but  should  m happen  that  a single  “ porter  ” of  or  nanisms  is 

" a "V  riik  of  this  concentrator  of  "he 

supply  bv  adthne  to  the*6  n?merou8and  oostly  precautions  taken  to  provide  a pure 

virus,  fhe  same  statement' 61  “'foV*?/  t0  T®  consumer  al]  infective  dose  of  the 
supplies,  etc."  ’ would  hold  good  in  regard  to  milk-supplies,  food- 

luck- for  niVn  kind  whSTis  waterathh  milT  isfCntfrel>’  a matter  of  8ood  OT  bad 
not  escape  from  rtwivinr-  • t V , mk’  his  food-supply,  etc.,  escapes  or  does 

the  ^Tthe  huZ  “ ear"  -T'*  d°Se  of  the  ohokm  Vibrio  from  a factory  of 

in  the  situation— is  unre-oTized  mid 'th  latter~the  ™ost  dangerous  element 
until  we  are  in  a position  foTeteet  a ,therefor<:  uncontrolled.  It  is  obvious  that 

cation  of  cholera  in  India  vvfi I ],e  rlTffic u l” ” " ’ 1 S V bJ ee ‘ 1 0 n this  factor  the  eradi- 

il  est  dangereuxd’  etre  honrne  " mav  l!  fr  -T  PhllosoPhl.c  expression,  Comhien 
of  cholera.  ’ ■ applied,  not  inaptly,  m regard  to  the  etiology 

protection  of  mankind6  fronTmam  °f  the  Spread  of  cholera  shortly  stated  is  the 
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AVERAGE  DURATION  IN  DAYS  OF  LIFE  OF  CHOLERA  VIBRIO 


DEC.  JAN. 

1912  1913 


FEB.  MAR. 


JUNE.  JULY.  AUG.  SE  ST.  OCT. 


MEAN  AVERAGE  TEMPERATURE  OF  CALCUTTA 
„ MAXIMUM  „ „ „ 

(In  May) 

„ MINIMUM 

(In  Jan.) 


79°  F. 
102°  F. 


48°  F. 


V A t 


S 
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A SHORT  NOTE  ON  CHOLERA  AS  AN  ENDEMIC  IN 
COSSIPUR-CHITPUR,  BENGAL. 


BY 


B.  JJ.  BRAHMACHARI,  l.m.s. 

Health  Officer,  Cossipur-Chitpur  Municipality. 

Co4n°“htomaiI  ‘Zvf TadaCt0r  i llU,rtalit}-  in  As  BealtJi  Officer  of 

Hiopethe oCwi.,,,1  Zjul  SpeC‘fal  ^POrtunity  of  studying  it  as  an  endemic. 

sanction  in  tl™  Evince  * * °f  S°me  u,terest  *»  «><’»“  «*>  have  to  .leal  with 

Sest  mnX-  SAtST  t ”*?  "V™  ^ ^ 

account,  "fever''  in  official  rpoWer  i .i  i deaths  ,(ue  to  malaria,  we  have  no 

if  it  were  meant  for  malaria  onlv  'entrivV1  ^ .eVer,s  ()tder  t^ian  malarial.  and  even 
registrars  are  anything  but  reliable  r?porter1s  b*v  equally  ignorant 

disease  and  the  course  it  runs  are  tot' wl  cholera,  the  symptoms  of  the 

matter  of  lact  in  our  town  of  77s  w cIl‘Dacteristic  to  escape  attention.  As  a 

gated  in  course  of  the  last  live  vearsa742Tre9?-4olnder  cll()]era  that  wfe  i,lvesti- 

disease  and  of  762  deaths  from  cholera  onlv  •><)’  i 1 V?*o  OUnt! to  ,)C.  due  t()  t,iat 
heads.  ’ -x  ! Le->  - () % were  registered  under  other 

RESULI  01"  INVESTIUATi°n  into  «om  Cholera  m (.WrB-C„1TP,.r 

During  1908  TO  1912. 


Deaths  registeret 


Year. 

UNDER  CHOLERA. 

( 'holera 

Percentage  of 
deaths  regis- 
tered as  ( 'holer 
found  actually 
due  to  that 
disease. 

Total. 

Pound 

i actual] v due 
1 ™ 

| Cholera. 

deaths 

registered 

under 

other  heads. 

1908 

1 909 

1910 

1911 

1912 

1 08 
102 
91 
143 
274 

105 

92 

83 

132 

270 

Nil. 

2 

8 

3 1 

7 

98 '2 
90  1 
9U2 
92'3 
98  T) 

Total  . . j 

778 

742 

20 

95'4 



Percentage 
of  Cholera 
deaths  enter- 
ed under 
other  heads. 


Nil. 

2d 

8-8 

2-2 

2T, 


2-6 
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As  the  reporting  and  registering 

the  province,  we  may  fairly  conclude  that  deaths  n mi  ( j*  S() 

tered  as  such  and  that  deaths  from  other  diseases  aie  ' ‘d  i<).  the  last  five’ 
the  share  of  the  disease  in  the  annual  mortality  of  the  pun  mce 

years  was  on  an  average  as  follows  : 


Town  or  Village. 

Total 

mortality  per  milie 
per  annum. 

Cholera 

mortality  per  milie 
per  annum. 

— 

24-7.4 

2-07 

Urban 

20-31 

2-41 

Rural 

Of  the  whole  Province 

29-02 

2 "45 

12'0 

8-2 

8-4 


As  , have  said  cC 

the'population  during  the  last  ten  years  and  the  ratio  it 
bears  to  the  total  mortality  . 


Year. 


Total 


1004 

1904 

100.") 

1000 

1907 

1 908 
1000 
1010 
101 1 
1012 


MoltTALlTY  FROM  CHOLERA. 


The  following  points 
of  the  disease  : — 


mortality  per  milie 
per  annum. 

Mortality 
per  milie 
per  annum. 

Ratio 

per  cent,  of  total 
mortality. 

34-39 
‘>9 -S3 

3-40 

KV2 

3-00 

1 2-4 

30-20 

3*75 

10  3 

34-10 

4-02 

143 

TV. Vi 

7-00 

1 7 ‘7 

30  30 

4 -yo 

l.VS 

28-71 

1 "80 

23-02 

101 

7*0 

27  40 

2-70 

ltvi 

32*40 

1 

VOl 

17'3 

are  of  importance 

as  bearing 

on  the  cndemicity 

(A)  Population. 

1.  Fairs. — No  fair  is  held  within  the  town.  But  the  influx  of  pilgrims  from 
outside  and  of  people  from  moffussal  who  come  in  crowds  on  special  festivals  to 
bathe  in  the  holv  river  Hughli  is  always  marked  by  cholera  breaking  out  among  the 
pilgrims  themselves  and  among  the  residents.  Thus  during  the  Arddhodaya  A oga 
of  1908.  the  former  returned  no  less  than  eighty  fatal  cases. 

2.  I niniii/ranfs. — The  population  of  the  town  itself  consists  largely  of  temporal \ 
elements  coming  from  and  going  back  to  all  parts  of  the  Presidency  and  t he  neigh 
flouring  Provinces. 
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N UMBfJfl  OF  PERSONS  OF  DIFFERENT  DISTRICTS  IN  BENGAL  AND  OTHER  PROVINCES 
FOUND  RESIDING  IN  THE  TOWN  DURING  THE  CENSUS  OF  1911. 


Province  or  Country  (if  outside  India). 


Name. 


Bengal 

Bihar,  Chota  Nagpur  and  Orissa  . . 
United  Provinces  of  Agra  and  Oudh 
Punjab 

xj  Assam  . , 

^ A j mere 
_q  S Central  Provinces 
.23 


Berar 
Bombay 


Madr; 


is 


IB 


urma 


+3 


'Central  India 
Kashmir  . . 
Mysore 
Rajputana 
Nepal 
% indefinite  . . 
Foreign  Countries 


co 


Total 


Number  of  districts 
contributing  to 
the  population. 


20 

22 

32 

IS 

(5 

2 

2 

1 

8 (including 
Portuguese  Goa) 
3 (including 
2 Native  States) 

1 

4 (States) 


G (States) 


* Excluding  population  of  Railway  Quarters,  Seven  Tanks  Quarters  a 


Actual 
number  of 
persons. 


2G,047 

G,925 

12,871 

258 

50 

19 

4 

1 

46 

12 

7 

82 

7 

1 

279 

13 

41 

115 


46,778  * 


Percentage 
to  total 
population. 


55-69 
14  80 
27*51 

'55 


•59 


and  Gun  and  Shell  Factory. 


Vi“:fr  Mdrt0TOS  .scattered  over 
be  imagined.  ^ ^ importation  of  tlie  disease  can  well 

houses  in  spite  of  thT mosf  *»  the  infected 


Holdings. 

190S. 

1 909. 

1910. 

1911. 

1912. 

1913. 

8/6 

— . — 

■ 

Barrackpur 
Trunk  Road. 
9/19 

Barrackpur 

1 fatal  in 

1 fatal  in 
April. 

1 fatal  in 
October. 

— 

1 fatal  in 
May. 

• « • , 

Trunk  Road. 

October. 

• • . e 

1 fatal  in 

52 

October. 

Barrackpur 
Trunk  Road. 

— 

1 fatal  in 
November 

1 cared  in 
December.  | 

• • . . 

1 fatal  in 

L 

1 

April. 

Holdings. 

j 

1908. 

1909. 

1910. 

1911. 

58/2 

Barrackpur 
Trunk  ltoad. 

5 

Oopal  Chundcr 
Mukherjce 
Road. 

1/50 

Ghosh  bagan 
Lane. 

‘ * * * 

/ 

1 fatal  in  - 
October. 

1 fatal  in 
March. 

1 fatal  in 
April. 

1 fatal  in 
Decem- 
ber. 

1 fatal  in 
August. 

s 

Nawabputty 

Street. 

— 

— 

1 fatal  in 
April. 

1 cured  in 
January. 

Seal’s  Garden 
Lane. 

43 

Cossipur  Road 

.... 

| .... 

1 fatal  in 
August. 

1 cured  in 
December 

1 fatal  in 
August. 

1 cured  in 
January. 

14 

Gun  Foundry 
Road. 

1 fatal  in 
February. 

— 

1 fatal  in 
March. 

1 fatal  in 
January. 

1912. 


1 fatal  in 
November. 


1 fatal  in 
April. 

1 fatal  in 
January. 


1 fatal  in 
January. 

1 fatal  in 
January. 

1 fatal  in 
March. 

1 fatal  in 
April. 

1 fatal  in 
October 


1913. 


1 fatal  in 
May. 


1 fatal  in 
March. 

1 fatal  in 
May. 


For  the  houses  where  the  infection  is  known  to  persist,  there  mav  be  others 
where  it  is  equally  tenacious  but  escapes  notice  because  it  is  not  marked  by  fatal 

cases.  -ill 

Cases  are  still  more  numerous  where  the  disease  reappears  m the  houses  close 

to  those  which  were  visited  in  the  preceding  epidemic. 


(B)  Meteorological  Conditions. 

1.  Rainfall. — The  endemic  comes  down  and  is  at  its  lowest  dining  the 
monsoon.  It  begins  to  make  head  again  with  the  cessation  of  the  lams.  n 
those  years  in  which  rainfall  is  excessive,  the  height  is  not  reached  till  after 
the  winter,  i.e.,  after  the  month  of  March ; but  in  ordinary  years,  che  endemic 
is  in  full  swing  and  in  some  years  at  its  climax  in  the  months  of  Novembei, 
December  and  January. 

2.  Temperature. — Temperature  does  not  seem  to  have  much  effect  except  when 
the  average  is  below  72°  F.  during  the  coldest  part  of  the  year,  the  disease  coming 
dowm  again  though  not  to  the  same  extent  as  during  the  rains.  As  the  joint  effect 
of  temperature  and  rainfall  in  ordinary  years,  the  mortality  curve  of  the  disease 
show's  a remarkable  double  rise,  viz.,  once  during  early  winter,  i.e.,  November, 
December  and  first  fortnight  of  January  and  again  in  early  summer,  i.e.,  in  April 

and  May. 

3.  Winds. — Outbreaks  in  the  localities  near  the  night-soil  trenching  ground  arc 
often  synchronous  with  the  direction  of  the  wind. 
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I ABLE  SHOWING  MONTHS  IN  WHICH  CHOLERA  BROKE  OUT  IN  THE  VILLAGES 
ROUND  THE  NIGHT-SOIL  TRENCHING  GROUND  DURING  1906  TO  1911  AND 
THEIR  RELATION  TO  THE  WIND  BLOWING  FROM  IT. 


Y 

EAR. 

Village. 

1901). 

J907. 

1 90S. 

J 909. 

1910. 

1911. 

Nowpara 

August 

October 

April 

March 

j 

1 December 

February,  March, 

August,  Sep- 
tember, Nor- 

ember,  Decern- 

Sinthe 

Matikola 

Garui 

.May,  De- 
cember. 

July 

December 

November, 

December. 

March 

December 

A prit 
March 

May 

February 

September 

her. 

June,  July,  Au- 
[ gust,  Sep- 

tember, October. 
March,  July. 

1 

tvrn.fi  vine  m men  direct  ion. 

Fhes  -Ay  house  flies  which  infesl  the  town  during  the  rest  of  the  year  are 
greatly  reduced  and  even  disappear  during  the  rainy  season  and  are  a^ain  less  in 
evidence  though  not  so  markedly  during  the  coldest  part  of  the  winter  - so  that  in 
tins  lespec-t  their  statistics  run  parallel  to  the  seasonal  intensitv  of  the  endemic 

As  regards  winds,  flies  are  undoubtedly  wafted  by  them  from  the  nffiht-soil  trench’ 
mg  ground  to  the  neighbouring  villages.  ' n uencli 

Zonks.— -How  the  tanks  cease  to  disseminate  cholera  during  rains  is  difficult 
t°  "^lerstand  ; for  during  the  season  risk  of  infection  is  increased  tl  1P  f i 

During  the  monsoon,  however  water  nf  tLa  ^ i • 

(0)  Condition  of  the  Town. 

1.  Sanitary  Arrangements . 

hours”  before  * it  ^emowd ,ess  exposed  to  the  Hies  for  24 

receptacle  though  movable  is  never  Wnmvedand  u ' 1 ° I 6X’n  S-V8tem’ the  fi,th 
out  with  a piece  of  earthenware  (•  sara  a"tl  "as]ie^ thp  H0]I  being  simply  scooped 
night-soil  which  is  replenished  every  d-', v\ V -,Ce,f &CIC,  getf  a coatmS  (,i°  putrid 
hastens  putrefaction  in  the  fresh  deposit'  and  cn  ^ di'Q,'Vil ; th,s  .coatin«  onlv 
but  it  also  affords  an  excellent  nursed  l jcaus,nSa  musance  which  attracts  flies, 

hatched  out  of  the  eggs  and  emeroi n<>  a^  i,01  ^ maggots  which  between  their  being 
what  pathogenic  bacteria  the  faces"'  ini.ffit  wntain  an^Ie}(>P1)ortllllity.f(>r  ingesting 
mentary  canal  loaded  with  active  bacteria  m„J  &Uch  ?mag°e8  their  ali- 

of  the  disease  than  the  adult  visitors  getting  aVfeaToTthe ^f"™8 
(o)  l renchinq-qround . — Our  trenchino- m-  i , ” 

town.  But  for  the  extreme  dearth  of  coohg  in  ti  "*  “ T4  tllree  nlik's  from  the 
managed  : there  is  praoticallv  no  iSfer,'*  * Vne  °f 

IKK.  ill  I act  the  only  nuisance  is  what 
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* i , „rts  • flies  are  not  so  common.  I In 

occurs  during  emptying  of  the  mg d ,*°  visitors  ; still  f have  no  doubt  it  does 

facts  have  been  repeatedly  borne  out  . neighbouring  villages  and  is,  I 

contribute  materially  to  the  fly  pes  i euc  ra^  for  occasional  outbreaks  of 

am  afraid,  accountable  as  one  of  the  factors  at  any  rate 

cholera  in  them.  , , • t m.esent,  the  havoc  wrought 

2.  Water.— Heavy  as  the  mortality  from  ‘vatej.  was  appalling.  We  would 

by  it  in  the  town  before  the  introduction  ■ ,f  ^ ^Xrmicipal  Commissioners 

have  been  in  the  dark  as  to  its  ravages  m • These  were  the  first 

had  not  kept  the  register  during  the  yews  . arran«ement  for  registration  of  vital 
three  years  after  the  creation  of  the  Mun^1P^-  * y . an*J  s0  the  register  could  not 
events  could  not  possibly  have  been  * » ■ < ^ ch()lera  mortality  according 

possibly  have  been  compete.  " in0vtality  which  obtains  at  present  shows  that 
to  the  register  of  those  years,  with  the  mortality 

the  rate  has  been  greatly  reduced. 


Average  mortality  per  mii.i.e 

PER  ANNUM  ACCORDING  TO  OFFICIAL 

Register. 


Year. 


1SS9  to  1 81)  I 


1910  to  1912 


R KM  ARKS. 


liegister  incomplete.  Actual 
deaths  probably  Ird  more 
than  registered. 

Register  about  complete. 


3.  Tank.,-Mr*  water  U 

resorted  to  tor  all  domestic  purpose,  mclud  - ^ articies  „f  food  : 

which  while  vet  wet  are  used  for  keeprn^  t , dirtv  clothes  inclml- 

and  these  tanks  arc  also  freely  j ute ibyb* cm n . Hoiled  with 

i«?  7esVhe  the  huts  of  which  are  dwelt 

various  parts  of  the  country  as  stated  above_  Contaminat 
of  water  no" doubt  accounts  partly  for  the  endemicity  of  choleia  in 
(a\  bastis  with  tanks  used  by  the  people,  and  _ 

(/>)  round  tanks  used  by  the  “ dhobies  ” for  washing  clothes  of  then  customers. 

Deaths  from  Cholera  in  bastis  with  tanks  used  by  the  people  dubini: 
{n)  ' E the  Qutnquennium  1908  to  1912. 


Basti. 

1 

Population 
a forage. 

1 90S. 

1909. 

1910. 

191  1. 

1912. 

Ohoshbagan 

2,549 

14 

Q 

r> 

i 

7 

3 

1 

2 

1 1 
4 

Subadarbagan  and  Lichubagan 

1,741 

091 

.> 

1 9 

IS 

5 

2 

10 

Matijhil 

4 

1 

3 

•> 

.5 

5 

Uriapara 

Bvsackbagan  • • • • 

2,580 

9 

2 

1 

10 

10 

Kumar  Harish  Chandra  Roy  s 
basti 

SIT 

4 

0 

4 

6 

1 
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(«)  Deaths  from  Cholera  in  Bastis  with  tanks,  etc. Condi. 


Bisti. 


Population 

average. 


Narikolbagan 
iSoal  s Garden  Lane 
I’ikiapara 
Nulanpara 

Anath  Baku’s  basti ; 08,  Bel- 
gachia  Road 

1,  Dakhindari  Road  basti 
Nilmani  Mitter  Street 


Actual  number 


784 

O 

.) 

1 

o 

o 

9 

50 

0 

0 

1 

2 

1,017 

2 

4 

2 

0 

1,021 

5 

2 

0 

3 

4,217 

5 

3 

4 

21 

52 

2 

1 

2 

2 

805 

0 

o 

3 

J 

1 (>,082 

03 

39 

38 

71 

Total  .. 

Mortality  per  millc  per 
annum . . 

Whole  Town  : 

Mortality  per  mille  per  annum  . 


02 


I 

' 377 

2 '33 

2'33 

u 

5*87 

370 

4 '66 

1 *86 

1*91 

2'70 

1 

5'01 

3*35 

(/>)  Deaths  from  Cholera  round  tanks  used  by  the  ‘Dhobies’  during  the 

Quinquennium  1908  to  1912. 


Jhererbagan 
Decree  bagan 

Jbil  at  Paramanick  Ghat  Road 
Ushangini  Debi’s  basti ; 2,  Dum-Dum 
Road 


1908. 

1909. 

1910. 

1911. 

1912. 

4 

0 

0 

4 

12  I 

2 

0 

2 

i 

1 

2 

2 

2 

1 

1 I 

2 

3 

1 

0 

2 1 

1 

6 

Remarks. 


Narkalbagan 
Raja  Narsingh’s  bagan 
Chanakhoti  and  Rangalal  Bysack’s  basti 
6 & 7,  Dum-Dum  Road  . . 

From  the  above  it  would  annoor  Oio-1-  ±l  , . . 

depends,  mainly  at  anv  rate,  on  immigrant (.‘lniCj,':v  disease  in  this  town 

and  local  carriers  and  on  its  spread  chiefly  ln-!v"lg  ^ t !e  disease  from  outside 

111  - — * ^ t ^ dMes 

1 L,7  'N  GETTING  !'E0MPT  1NP0RMATI°N  °F  OK  THE  DISEASE, 

lo  be  able  to  cope  with  an  outbreak  it  is  essential  ti  + 
taken  at  the  very  onset  at  the  very  earliest  „r • , * measures  should  be 
possible  under  the  existing  circumstanced . 8 " ePldemic  ’ but  this  is  rarely 
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vi  to  OJ  OS  to  to  4*. 


. _ , l.  oven  if  it  were  compulsory,  it  would  ha\e 

Notification  is  not  compulsion  . ^ nualified  medical  men  are 

often  'reported1  to*  vis  b^^X^jority  of  ^ ^ 

and  quite  a large  proportion  go  without  am  tieatm  ih 

(2)  Ignorance  of  the  people. 

Ignorant  and 

:r„gto  thrive 1 “ » ^ 4t:= 

tunities  are  also  utilised  in  gum,-,  1!1S  11  • g ]j  ^ j appended  with  this 

cholera  are  circulated  among  them  a cow  m g»h  ■ al6ogether 

paper*),  much  cannot  be  expected  , but  vha ■ J>  notice  earthen- 

bl'™  “an°P:tieShrow„  on  or  near  the  tanh, 

used  by  the  people  as  was  only  too  frequently  the  case  some  seven  years  ago. 

(3)  Difficulty  in  controlling  water. 

(D  enWmM-Filtercd 

proprietors"  of  r'^nSpafcimmiasioners  are  averse 

t0  it ' may  be  remarked  that  the  excellent  suggestion  contained  in 

Section  199  ofthe  Bengal  Municipal  Act,  ns.,  providing  three  seas  of  tanks  one  to 
drinkinv  and  culinary  purposes,  another  tor  bathing  only,  and  a third  for  washing  and 
allother  purposes  connected  with  sanitation  and  cleanlinesMhough  withm  the  means 

of  the  poorest  town  have  not  so  much  been  earned  into  effect. 

(2i  PHvale  Tanks  and  Wells  (a).— Those  actually  contaminated  with  infec- 
tious material  come  within  the  meaning  of  Section  199A,  Bengal  Municipal  Ac, 
The  section  provides  a tardy  remedy  between  the  water  being  sent  to  the  j d 
Surgeon  of  the  District  for  examination  and  the  Civil  Burgeon  sending  his  lepo  o, 
the  disease  vets  sufficient  time  to  spread  far  and  wide  and  thus  slip  out  of  control. 
The  amendment  proposes  to  transfer  the  power  from  the  Civil  Surgeons  to  the 
Health  Officers  ; but  it  is  also  necessary  that  such  water  should  be  prohibited  not 
„„lv  for  drinking  as  in  the  existing  section,  but  for  a»  other  domestic  purposes  as 
weil  ■ further  such  tanks  should  be  guarded  bv  Police  constables  wno  should 
arrest  such  persons  as  may  use  the  water  in  spite  of  warning,  and  prosecute  them. 

’ lb)  Unwholesome  tanks  and  wells  are  dealt  with  under  Section  200,  Bengal  Muni- 
cipal ct.  Paragraph  24,  CSr.  No.  34-M.,  dated  Calcutta,  the  2 1 th  August  1 894  from 
the  Officiating  Secretary  to  the  Government  of  Bengal,  to  all  Commissioners  of  Divi- 
sions  gives  a verv  wide  latitude  to  the  owners  of  such  tanks  and  veils.  They  mat 
citherre-exeavate  or  fill  up  or  cleanse  them  at  their  option  and  ‘the  Commissioners 
are  not  entitled  bv  the  law  to  dictate  to  the  owner  which  of  the  three  courses  open  to 
him  he  is  to  pursue.’  The  section  however  seems  to  mean  that  when  mere  cleansing 
is  all  that  is  necessary,  the  Municipal  Commissioners  may  require  the  owner  accord- 
ingly and  the  owner'  may  cleanse  it ; but,  instead,  lie  may  fill  up  or  re-excavate  it 


* Printed  on  page  111. 
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and  to  such  step  the  Commissioners,  of  course,  cannot  take  objection.  Hut  in  other 
cases  when  the  tank  or  well  cannot  be  made  wholesome  by  mere  cleansing,  the  Com- 
missioner can  require  the  owner  either  to  fill  up  or  re-excavate  it  and  the  owner 
may  choose  either  of  these  two  alternatives,  i.e.,  he  must  either  fill  up  or  re-excavate 
it  and  not  merely  cleanse  it.  This  is  at  any  rate  the  interpretation  of  Mr.  Pared  ter 
in  his  edition  of  the  Bengal  Municipal  Act  (page  179,  Edition  1904). 

Even  then  the  section  is  defective.  Mere  re-excavation  cannot  improve  anv 
well,  it  should  at  least  be  provided  with  a pucca  well  cemented  parapet  and  a pucca 
well  cemented  yard  round  it  of  sufficient  width,  and  a pucca  well  cemented  surface 
drain  carrying  waste  water  off  from  the  well.  Tanks  too  cannot  be  improved  bv 
re-excavation  unless  steps  are  taken  to  prevent  subsequent  pollution,  as  bv  providing 
raised  borders,  say  30  feet  wide  cutting  of  drainage  from  tire  surrounding  land  running 
into  the  tanks,  having  no  lmt.  house  or  any  other  structure  on  them  and  not  used  as 
field  for  raising  crops  or  vegetables  and  so  requiring  manuring.  But  there  is  nothin" 
in  the  section  or  in  any  other  section  of  the  Act  authorising  the  Municipal  Commit 
sioners  to  dictate  in  such  cases,  conditions  which  would  ensure  wholesomeness  after 
the  tanks  and  wells  have  been  re-excavated.  Neither  can  they  make  bye-laws  on 
the  points  unless  tanks  and  wells  open  to  pollution  be  deemed  as  nuisance  within  the 
meaning  of  clause  (c)  of  Section  350  of  the  Act ; matters  the  Commissioners  can  deal 
with  by  making  bye-laws  have  been  specified  in  Section  350  and  thev  cannot  "o 
beyond  them.  J h 

(c)  Dhobies  should  on  no  account  be  allowed  to  wash  clothes  of  their  customers 
m tanks  used  by  the  public.  The  practice,  as  we  have  seen  above,  is  framdit  with 
nsk  of  disease  to  the  people  and  so  comes  under  Section  268  of  Ihe  Indian  Penal  Code 
The  Municipality  should  provide  them  with  tanks  for  the  purpose. 

(d)  Importance  of  pure  water  only  in  connection  with  dairies  as  proposed  in 
the  draft  rules  under  Section  263,  Bengal  Municipal.  Act,  circulated  amon"the  Bengal 
Municipalities  will  be  evident  when  one  remembers  the  frequency  with  which  the 
disease  breaks  out  in  them. 


(4)  Conservancy. 

In  the  places  where  water  is  available,  trenching  of  night-soil  should  be  a thin" 
of  the  past.  However  carefully  managed,  trenching-grounds  are  sure  to  breed  flies  ° 
and  with  increasing  dearth  of  coolies,  management  of  trenching-grounds  is  becomim- 
a problem.  Septic  tanks,  though  they  involve  heavy  initial  coso  are  cheaper  in  the 
long  run,  require  only  a few  men  to  work  and  are  free  from  the  risk  of  fiv-breedim*-  • 
and  ihe  effluent  can  be  utilised  by  irrigating  fields  instead  of  being  run  into  anv 

Service  privies  are  necessary  evils.  Most  oi  the  towns  are  too  poor  to  lev,, 
water  closets  Bug  service  privies  in  their  existing  state  mean  brkdin»  of  flies 

)Cl“  »^m“:^^LSPreat,  °f  Ch0kra  filth °diseasesi 

(I)  if  P,atE°m  '*  *>*  'V  efficient  walls  and 

(M  if  the  receptacle  and  the  floor  be  frequently  treafpd  wifV>  or. 

Which  will  keep  off  or  kill  the  flies  : or  ' 801116  antlsePtlc 

(3)  if  the  receptacle  be  daily  washed. 

As  regards  (1)  though  well  fitting  tran  . 

efficiency,  they  are  frequently  broken °exposin<»'  tlm  G')ndltio1}  of 

elapses  before  they  can  be  replaced.  ° ptacles  and  much  time 
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I(‘  ol 


lie 

»o 


to  measure  (2)  though  it  is  resorted  to  diu-ing  epidemics  thloru 
beiue  applied  to  the  receptacles  and  floors  of  all  privies  m mlecwtl  localities,,  ...  ■ 

costly  for  systematic  use.  . . -Oiniate  like  this,  the  pails 

Measure  (3)  is  the  pail  system  propel  , m < < 1 1 . , r ....ju  • the 

will  have  to  be  daily  cleansed  and  washed  ; this  will  requne  ay  y _ ve  nU)ve’d  to 

fifled  pails  should  be  replaced  with  the  clean  ones  evjiv  mor.nng  ami- * 
depots,  emptied,  washed  and  kept  ready  for  the  next  dav . o >• 

much  larger  number  of  men  and  hence  will  be  4 ‘ XvJ 5 1 ^,)V^hl,V ' t i n ^ ro un d and  of 
tanks  at  the  depot  saving  the  cost  0.1  removal  to  t • difficultv  in  getting 

trenchino-  the  night-soil ; besides,  one  must  remember  the  d thcultv  in  ber  n 

si.  iz  t tr. jss:  *xs  a&nsts  sezs  r 

worth  trving. 


CHOLERA.* 

The  public  should  try  their  best  to  prevent  occurrence  and  spread  of  a dangerous 
disease  like  cholera  among  them.  Cholera  is  characterised  by  rice-watery  motions. 

eollaose  and  suppression  of  urine.  . . . , r •„ 

The  cause  0/  cholera  is  a minute  form  of  living  organisms  which  from  then 

fancied  resemblance  to  the  stop  (,)  arc  called  comma  bacilli.  They  are  too  minute 

to  be  seen  without  a microscope.  . , 

The  disease  is  very  infectious.— If  a case  of  cholera  occurs  m a basti  or  a locahtx , 

it  spreads  from  the  patient  to  other  inmates  of  the  house  as  well  as  to  the  iieighbom- 
i no- people  ; thus  in  this  town  over  hundreds  of  persons  on  an  average  die  even  veai 
of  this  disease.  But  if  measures  be  taken  to  stamp  out  or  elemmace  the  mean*  of  its 
spread,  it  ceases  to  prove  a danger  to  other  people  ; in  hospitals  the  doctors,  attend- 
ants and  patients  suffering  from  other  diseases  never  catch  infection  Lorn  cho  eia 

patieiitie  ^ ' /rom  the  patient  to  healthy  people  ? The  stools  of  a 

cholera  patient  teem  with  comma  bacilli.  It  is  from  the  stools  that  the  disease  is 

spread  bv  the  following  agencies  : — . 

1.  Hand— If  one  handles  or  touches  a cholera  patient  or  his  soiled  clothes,  etc., 

some  comma  bacilli  may  stick  to  his  hand. 

0 Wafer. Tanks,  wells,  rivers  or  any  other  sources  of  water  used  by  the  public 

mav~be  infected  with  comma  bacilli  by  throwing  cholera  stools  or  washing  clothes, 
etc'  soiled  with  cholera  stools  in  or  near  them.  It  is  a matter  of  deep  regret,  that 
the  people  wash  the  soiled  clothes,  etc.,  of  the  patient  in  the  very  tank  they  use  for 
domestic  purposes  ; some  do  not  hesitate  even  to  throw  saras  (earthenware  pots) 
full  of  cholera  stools  into  or  near  the  water  edge  of  such  tanks. 

3 Food—  Milk  and  other  articles  of  food  are  inoculated  with  the  comma 
bacilli  : — 

(1)  Bv  being  touched  with  infected  hand  ; 

(2)  By  flies  which  drop  on  them  after  lighting  on  cholera  motions  ; or 

(3)  By  beinu-  mixed  with  water  or  by  being  kept  in  vessels  washed  with  such 

water. 

Through  -which  channel  does  it  get  into  the  body  ? If  the  hand  thus  infected  be 
put  into  the  mouth,  or  if  water  or  food  so  infected  ho  taken,  the  comma  bacilli  enter 
with  them  through  the  mouth  into  the  intestines. 


* Translation  of  a Vernacular  leaflet  for  circulation  in  Cossipur-Chitpur  Municipality. 
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Once  in  the  intestines,  under  suitable  conditions,  they  multiply  rapidly  ; thus  a 
few  only  may  bring  about  a virulent  attack. 


I.  How  to  prevent  injection. 


1 . Stools  are  the  only  discharges  from  the  patient  which  contain  the  comma  bacilli. 

Cholera  stools  should  on  no  account  be  exposed  to  flies.  The  flies  with  their  legs 
and  bodies  covered  with  fine  hair  act  as  swabs  to'  carry  the  comma  bacilli  from  the 
stools  and  inoculate  food  with  them. 

Do  not  throw  cholera  stools  into  or  near  any  tank,  well,  river  or  other  sources  of 
water  used  by  the  people. 

But  pour  on  the  stools  at  once , some  Cyllin  lotion  or  any  other  reliable  lotion  that 
will  destroy  comma  bacilli. 

2.  Soiled  clothes,  etc. 

Do  not  wash  them,  on  any  account  in  or  near  any  tank  or  any  other  source  of 
water  used  by  the  people.  It  is  by  washing  clothes  soiled  with  cholera  stools  in  the 
very  tank  they  use  for  washing  mouth  and  cleansing  plates,  cups  and  tumblers,  which 
they  use  for  keeping  water  and  milk  and  food  that  the  people  spread  infection  among 
themselves  ; it  is  this  recklessness  that  accounts  for  the  local  heavy  mortality  from 
cholera. 


Soiled  rays,  etc.,  that  are  <>j  no  further  use  should  on  no  account  be  thrown  here 
and  there  ; ii.  you  do  that,  flies  will  light  on  them  and  spread  the  infection. 

Neither  should  such  rays  be  buried  in  ground,  for  a shower  of  rain  may  wash  the 
infection  into  a neighbouring  tank  or  well. 

But  put  all  soiled'  clothes,  rays,  etc.,  and  other  injected  articles  at  once  into  Cyllin 
lotion,  or  some  such  reliable  lotion  and  keep  them  immersed  in  it. 

Clothes  and  other  articles  that  are  to  be  used  again  may  be  taken  out  of  the 
lotion  after  two  hours  and  washed  in  the  house. 

Useless  rags,  etc.,  should  be  kept  in  the  lotion  and  burnt  with  kerosine  at  con- 
venience. Of  course  they  might  be  burnt  at  once  without  being  put  into  the 
lotion  ; but  if  that  be  impossible,  they  should  at  once  be  put  into  the  lotion  ; they 
should,  on  no  account,  be  kept  exposed  to  the  flies. 

3.  The  hands  of  the  attendants. 

Washing  with  plain  water  or  even  with  soap  and  water  is  not  enough,  for  a few 
comma  bacilli  may  remain  behind  sticking  to  the  hand,— they  are  so  minute  • and 
the  few  organisms,  on  the  hand  being  put  into  the  mouth  or  taking  food  and  drink 

touched  with  it,  may  get  into  the  body  and  there  under  suitable  condition,  may  start 
ci  lciicii  attack. 


Therefore,  whenever  one  touches  a cholera  patient  or  his  clothes,  etc.,  one  should 
never  forget  to  wash  the  hands  with  Cyllin  lotion  or  some  other  reliable  lotion. 


acid.  Therefore  keep  stomach 


1 i . henerat  Buies . 

1.  Acid  medium  kills  comma  bacilli. 

(1)  The  natural  secretion  of  the  stomach  is 
healthy — 

(a)  Avoid  all  rotten  or  indigestible  articles 

diarrh?a  ^ yourself  treated  at  once. 

(2)  Take  dahi  diluted  with  water  daily  ; • dald  ’ contains  a species  of  living 

orgamsms  winch  produce  ac.d,  the  comma  bacilli  will  have  less  chan  e in  the  intes” 
tines  m their  presence. 

Flies.  Foul  smell  attracts  flies  which  feed  on  night-soil,  dung  and  other 
decomposing  annual  and  vegetable  organic  matter  and  breed  in  them.  Hence  they 
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infect  such  testis  ancl  localities  as  are  the  fliefamong 

rubbish.  If  cholera  occurs  in  such  localities,  it  is  rapicm  sjne 

a large  number  of  people.  Therefore— 

(1)  Do  not  expose  food  and  dnnk  to  lbes.  clear  of  all  offensive 

open  to  the 

people  'for^rinking^or'  washing  mm2  or  deansin^  plates,  ci^and  tumbte; 
specially,  when  a case  of  cholera  occurs  in  a as  1,  * upon  the  »ood  sense 

of  St*Td&n 'bonfwashing  clothes  soiled  with  cholera 

motion  in  such  ^ in  any  house  or  holding  within  the  CW 

out  our  instructions. 
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RELAPSING  FEVER  IN  THE  MEERUT  DIVISION. 


RY 


Major  E.  BISSET,  m.r.,  d.p.ii.  i.m.s., 

Deputy  Sanitary  Commissioner , United  Provinces. 

When  I commenced  my  investigation  of  the  outbreak  of  Relapsing  Fever 
prevailing  in  the  Meerut  Division  I had  not  seen  the  “ precis  ” of  Nicolle’s 
experiments  with  Algerian  Relapsing  Fever.  1 therefore  based  my  work  which 
began  on  the  25th  December  1912  on  Captain  Mackie’s  Nasik  paper  published  in 
November  1908.  In  consequence  I spent  a great  deal  of  time  carefully  dissecting 
bee  and  examining  each  organ  separately  with  special  reference  to  the  salivary 
glands  and  ovaries.  In  view  of  Nicolle’s  experiments  this  work  was  really  un- 

a ?°ial  0f  003  lice  “ught  011  sufferers  from  the  disease 
and  found  26  3 /0  of  them  mfected  wi^  spirochetes.  In  addition  I examined 
over  100  ice  caught  m uninfected  villages  and  found  none  of  them  infected. 

I he  louse  is  admitted  to  be  difficult  to  dissect  on  account  of  the  extreme 
toughness  ol  its  cuticle  The  method  I adopted  was  to  lay  the  insect  on  its  back 
on  a slide,  m a minute  drop  of  physiological  saline  solution*.  1 then  carefully  tore 
the  hvo  edges  of  the  abdomen  with  strong  dissecting  needles  and  by  oentle 
tiaction  on  the  two  ends  of  the  body  tore  through  the  dorsal  and  ventral  connect- 
ing hands  of  epidermis.  By  continuing  the  gentle  traction  the  whole  of  the 
ah,  oin.nal  contents  were  separated  entire.  The  separated  organs  were  placed  in 
atch  glasses  containing  saline.  The  drop  of  saline  in  which  dissection  was  carried 

without  rupture  and  escape  of  the  content  ft<  nlt. to  *•«’*'>  the  serrated  stomach 
delicate  and  transparent  that  they  are  teadily  lost  1 S'a"  tub"leS  i're  S0 

salivmy  giant!-  *°  fw  ,hp  *»'<"*>(?  method  of  removing  the 

With ^dissecting^ieerile  L “‘"if  ^ °f  Salil1  solutio”- 

the  neck.  A strong  needle' is  then  l»7d  thp  ‘T’1'1?™18  on  either  side  of 

the  third  pail1  of  legs,  care  being  taken  hf  i^™98.  *he  thomx  0,1  a lpvel  »'*th 

backwards  out  of  the  way.  The  head  is  now°fi'S C a S'™1  ly  press  the  stomach 

laid  flat  across  it.  and  firm  steady  to  and  fro  t re  r'*  ' * Sf.e0,n<1  f)'fecti"S  needle 

tissues  show  signs  of  yielding  the  tension  must  1 ° "O’  lel ' The  moment  the 

two  salivary  glands  will  be  drawn  out  by  the>  ducts  'tI  ‘°  * ‘"“T™1  W**n  the 

y men  ducts.  They  are  extremely  deli- 
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,,  , , , \ or»/l  flip  t\VO  ]0O*S  of  6RCll  ^ ^ 

cate  organs  shaped  like  ""  riung  » ^ < XtMlcrf  of  July  Xltli, 

embrace  the  cornua  of  the  stomach.  The  dragra  m 

1013.  appear  to  me  to  be  a little  misleading  n tins ie*P  retracted  into 

It  may  be  noted  here  that  the  piercer  which  normally  ^ ^ fixing 

its  sack  qan  frequently  be  made  to  protruc  e y a}i  8 pressure  about  half-way 
the  body  with  one  needle  and  applying  j^nJfected  ]i(_e  spiroeh*tes  are  not  found 
back  on  the  under-surface  ot  the  hea  . . . . tnnnies  n0r  in  eggs  dissec- 

in  the  salivary  glands,  ovaries,  testicles  on  a P 8 / u hich  subsequent 

ted  out  of  the  body  of  the  louse,  nor  m eggs  laid  b5  bee 

dissection  has  shown  to  be  swarming  with  pi^^es  h d ecelomic 

In  infected  lice  spiroclnetes  are  only  found  in  the ^tom uninfec_ 

fluid.  As  regards  the  stomach,  ^lcolle  say  ^ after  most  careful 

tive  when  inoculated  into  monkejs.  < J.,i  fvnm  the  body  of  the  louse, 

^ 

“''I  failed  to  keep  lice  alive  under  artificial  conditions  £*“*  lice 

animal  with  relapsing  fever  ^ XS^—Xiame 

SSedtie’one  could  tell’ by  the  state  of  the  stomach  whether  they  had  fed  recently 

nr  not  but^ owing o the  custom  common  among  the  low  castes  among  whom  the 
m not,  but  owing  to  me  < , melnber,  0f  the  same  family  sleeping  under  one 

(prU^one^oidd1  not  even  be  certain  that  the  lice  caught  on  a patient  bad  actually 

ie<'  °i  attempted  to  keep  Hoe  alive  by  placing  them  twice  daily  under  a rag  laid 
on  the  shaved  abdomen  of  a monkey,  which  was  held  lying  on  is  Ul':  ' ‘ j 

iL  refused  to  feed  at  all.  the  mortality  was  always  high  and  many  died 
full  stomachs.  The  blood  of  the  monkey  took  much  longer  to  digest  ti  ai 

human  blood  If  the  stomach  contents  of  a louse  are  examined  4 " ’ 

ifter  it  has  fed  on  human  blood  whole  red  blood  corpuscles  are  not  usually  found, 
whereas  1 2 hours  after  a feed  on  monkey's  blood  a number  of  unchanged  ted 

ltlnrtfl  POVDUSclcS  Will  be  seen.  .11,1  • 

1. ice  in  captivity  live  5 toll  days  without  food,  provided  they  are  give  i 

plenty  of  air  and  a rag  to  crawl  upon.  The  mortality,  however,  ,s  always  high 

and  not  infrequently  a whole  batch  of  lice  die  off  in  one  night. 

Xicolle  working  with  laboratory  bred  lice,  found  that  after  an  infective  feed 
spiroclisetes  did  not' appear  in  the  body  of  the  louse  earlier  than  the  8th  day  . 
\Vorkiim  with  lice  caught  in  their  natural  surroundings  but  of  whose  histoiy 
previous  to  capture  one  had  no  data,  1 observed  no  fact  pointing  to  this  No 
matter  on  what  day  of  the  fever  the  lice  were  caught  the  percentage  found 

infected  was  always  more  ov  less  the  same. 

I dissected  ' batches  of  lice  which  bad  been  amoved  from  patients  and  kept 
without  food  for  periods  varying  from  one  to  six  days  and  found  the  peramtage 
shewine  spiroclnetes  always  much  the  same,  though  one  rarely  found  those  that 
had  been  starved  5 or  0 days  to  shew  spiroclnetes  in  enormous  numbers  oi  in 

The  percentage  found  infected  in  different  cases  and  in  different  ullages 
varied  greatly.  For  instance,  out  of  24  lice  caught  in  Mnlpurah  village.  Muzaffar- 
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nag-ar  District,  only  3 or  12%  were  found  to  contain  spirocluetes,  whereas  out 
ot  03  caught  in  Basera  village,  in  same  district,  30  or  57%  were  infected.  In 
both  cases  the  lice  were  collected  on  the  4th  day  of  the  attack.  In  about  half 
the  total  number  of  lice  found  infected  spirochaetes  were  scarce  ; not  infrequently 
only  2 or  3 were  found  after  a careful  examination  of  a slide  prepared  from  the 
ccelomic  fluid.  In  the  great  majority  of  the  remainder  spirochaetes  were  in 
enormous  numbers,  occasionally  little  else  being  visible  in  a film  of  ccelomic  fluid 
than  tangled  masses  of  spirochaetes. 

Nicolle  found  that  after  the  re-appearance  of  spirochaetes  in  the  lice  they 
persisted  up  to  the  19th  day.  I have  found  infected  lice  on  convalescents  of 
G days  but  not  on  convalescents  of  10  and  14  days.  It  is  not  always  easy  to 
catch  lice  on  convalescents  as  they  amuse  themselves  while  their  strength  is 
returning,  killing  off  the  lice  which  have  so  multiplied  during  the  illness  as  to 
cause  great  discomfort.  On  one  occasion  I caught  45  on  a woman  who  had 
been  convalescent  14  days  and  found  none  of  them  infected. 


Animal  Ex pe rimexts. 


1 attempted  to  convey  the  disease  to  animals  in  the  following  ways: 

1.  Highly  infected  lice  were  placed  daily  on  the  shaved  abdomen  of  a 
monkey  under  a rag  and  allowed  to  feed.  This  was  done  daily  on  the  same 
monkey  for  a whole  month.  Sometimes  the  lice  were  applied  twice  a day.  and 
sometimes  only  once.  Usually  a dozen  were  applied  at  one  time.  Different  lice 
were  used  each  day  and  batches  that  had  been  removed  from  patients  one  day  two 
days,  three  days,  four  days,  and  five  days  were  used.  Those  that  had  starved  five 
days  were  as  a rule  too  feeble  to  bite.  After  feeding  the  lice  were  dissected  and 
examined  to  make  sure  that  they  were  infected. 

2.  The  droppings  of  20  to  25  infected  lice  passed  naturally  into  a drop  of 
saline  solution  were  well-rubbed  into  the  excoriated  abdomen  of  a 'second  monkey 
I his  experiment  was  repeated  5 times. 

% 11 1(‘  ccelomic  fluid  of  infected  lice  mixed  with  saline  solution  was  inoculat- 

ed 4 times  at  intervals  of  a week  into  a young  rat. 

• . 4'  h-Cu’0miC-  1,lid  ?f  i?fected  ]icemix«l  with  saline  was  inoculated  3 times 

into  a chicken  at  intervals  of  a week 

At  each  repetition  of  experiments  3 and  4 a drop  of  the  fluid  was  examined 
tor  Sliivoehietes.  On  one  occasion  they  were  found  to  have  lost  their  motility. 

InoeulatimiTf  M ^ e 

came  rather  sluggish  m 8 to  ,0  minutes,  and  totally  lost  their  niotilify  , ,mdei- 
quarter  of  an  hour.  It  is  conceivable  tw  +i,A  ,•  * , , 111113  m lmdei 

effect  on  the  vitality  of  the  organism.  S°  ' llad  some  Injudicial 

bn*  ’,3  ™ ^tT,a,ion<- 

human  blood  except  tlmt  tlm  spiX aiv 'nmch  mm-c  t-IT  ^7°°  **  ™ ‘he 

clearly.  Throughout  the  investigation  1 used  eTthei  e?  bo  7 , ‘T  Um 

The  latter  gave  far  the  better  msults.  , mu fi|, ’ V l °r  7"™' 

mail)  films  a small  number  of  spiro- 
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chsetes  are  found  in  which  there  are  (Irdmct  spirals 

appearance  of  thickening  occasionally  a . he  1 ^ # minute  dJUer  stained 

from  one  end.  Sometimes,  instead  of  a thickeni  b luced  by  the 

portion  like  a granule.  It  is  probable  that  these  appeal^  ^ ^ developme„tal 

action  of  the  stains  used  on  the  cytoplasm  a } transmission  of 

changes.  Xicolle  has  produced  experimental  evidence  oft  he  tia 

Algerian  relapsing  fever  by  lice,  and  all  the  facts  connec  ec  « _ bv  t]je  same 

spread  of  the  disease  in  the  Meerut  Division  point  to  its  tiai  . .. 

insect. 

1,  Seasonal  pievalence . ioii  i o Tt-  commenced 

The  disease  was  widely  spread  in  the  cold  weather  o — „tching  the 

tTthe^pi ^i”  » d k ot^f  no  vdltge  freshly  infected  in  'the  secoivl-half 
March  In  December  1912,  the  disease  was  again  discovered  in  epidemic  foim 
in  the  north  of  Bulandshahr  District,  and  almost  simultaneously  in  Muzaftaniaga i . 

In  both  districts  it  had  been  present  in  the  affected  villages  for  some  weeks 

hef0,  Thridiest  authentic  cases  that  came  under  my  notice  were  in Ohe Matter 
half  of  September.  In  certain  chamar  families  m different  ullage*  ca.^. 

sickness  and  death  had  occurred  at  intervals  from  September  onwards.  At  the 

time  of  my  visit  to  these  villages  in  December  relapsing  fever  was  prevalent  in 
these  same  families.  Careful  enquiry  proved  that  the  earlier  cases  vveie  o < 

of  chowkidars'  death  registers  and  enquiry  into  the 
cause  of  death  of  certain  young  adults  returned  as  due  to  fever,  there  would 

appeal-  to  he  little  doubt  that  the  disease  also  occurs  during  the  hot  months  m 

usually  only  as  isolated  cases.  As  the  weather  gets  colder  blankets  and  cotton 
nuilta'in  which  lice  thrive  and  multiply  are  brought  into  use  and  the  disease  then 
spreads  and  reaches  its  maximum  intensity  in  the  early  months  of  the  }ear. 

2 C&stcs  * - ■ - 

Its  great  prevalence  amongst  the  low  and  dirty  castes  as  compared  with  the 
almost  complete  immunity  of  the  better  classes  to  the  disease  m its  epidemic 
form,  is  strongly  in  favour  of  its  transmission  by  lice.  All  castes  may  suffer  but 
the  vast  majority  of  cases  occur  among  chamars,  weavers,  and  low  bred  Musulmam. 

I have  seen  only  isolated  cases  among  the  upper  classes,  but  it  is  significant  tha 
on  one  occasion  I found  four  cases  in  the  household  of  a well-to-do  Jain.  Among 
the  upper  classes  the  sufferer  is  usually  a child  who  probably  became  infected  wit  i 
lice  while  at  play  in  the  village  lanes.  In  infected  households  lice  can  always  be 
found.  In  highly  infected  families  they  are  in  great  abundance  and  the  severity  of 
the  infection  of  a household  or  village  is  in  direct  proportion  to  the  prevalence  of  lice. 

3 The  way  in  which  the  disease  is  confined  to  families  is  most  marked. 
One  will  find  all  the  families  in  the  houses  surrounding  a certain  com  tv  aid  infected, 
while  the  dwellers  in  a neighbouring  courtyard,  separated  only  by  a partition  wall, 

will  be  entirely  free.  . ...  „. 

4.  One  can  almost  always  trace  the  source  of  infection  ot  a village.  A lie 

usual  history  is  that  a certain  chamar  went  on  a visit  of  a few  days  duration  to  the 
house  of  a chamar  in  another  village  where  there  had  been  cases  of  fever.  On 
his  return  either  he.  or  a member  of  his  family,  went  sick  and  subsequently  the 
disease  spread.  Not  infrequently  the  first  case  in  a village  is  the  chowkidar  or  a 
member  of  his  family. 
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.).  A very  strong  point  in  favour  of  the  transmission  by  lice  is  that  in 
infected  villages  there  is  no  other  biting  insect  sufficiently  common  to  account 
for  the  great  prevalence  of  the  disease.  Bugs  are  practically  non-existent  in 
villagers’  beds.  I have  on  many  occasions  carefully  examined  all  the  beds  in  an 
infected  household  and  failed  to  find  a single  bug.'  Probably  the  reason  is  that 
the  beds  are  daily  out  in  the  sun  and  are  used  as  chairs  in  the  courtyard  where 
the  men  sit  and  gossip  with  visitors. 

Tics  are  fairly  common,  but  although  I have  often  looked  for  them  I have 
never  found  one  that  had  recently  sucked  blood  in  an  infected  household. 

A species  of  spider  is  very  common  in  the  beds,  but  there  is  no  evidence  that 

it  ever  bites  man,  though  it  is  said  to  cause  intense  local  irritation  of  the  skin  if 
crushed. 

X examined  a number  of  tics  and  spiders  for  spiroctuetes  with  negative  results. 
0.  In  the  houses  of  the  low  and  poorer  castes  there  is  rarely  enough  bedding 
to  go  round.  It  is  therefore  a common  thing  to  find  a sick  mother  in*  bed  with 
Mck  and  healthy  children  all  together  under  one  cotton  quilt.  Lice  can  therefore 
pass  indiscriminately  from  sick  to  healthy.  This  no  doubt  accounts  for  the  rapid 
way  the  disease  may  spread  through  a family. 

t . Lice  are  always  to  be  found  in  an  infected  household  no  matter  to  what 
station  m life  the  family  belong.  On  one  occasion  it  came  to  my  knowledge  that 
a certain  eliamar  who  with  all  his  family  were  down  with  relapsing  fever,  had 
ieen  working  for  a well-to-do  Jat  family  in  another  village.  I looked  up  this 
ami  y and  found  a youth  of  18  or  19  years  suffering  from  fever.  He  had  been 

fever' ii  T “l’  but  tll0U8h  U*  symptoms  were  typical  of  relapsing 
fexei  did  not  find  spiroclnetes  in  the  single  film  of  his  blood  I took.  After  a 

S' thre^'of  tTn011g  i 0t,heS  1 fTd’  to  tlie  ^ his  relations,  5 lice  and 

tluee  of  these  spirochetes  were  found.  During  the  two  weeks  the  village  was 

iindei  my  notice,  no  other  member  of  the  family  was  attacked 

i 8;  Ai;  interesting  point  was  that,  when  one  first  visited  an  infected  village 

anflte  , n 0Uhrnt1  .1°  Collwt  *"  denied  the  possibility  of  there 
f. here Z " After  a little  talk,  and  when  it ‘was  seen 

H e When  nearlv  ‘I'nn" '°?  ° 1Jr°l’os6  “Nation  one  was  allowed  to  look  for 

heiemiehthe^nmtl100  'athbee,I  ?Ugllt  tlie  people  evidently  began  to  think 

' Wl  "‘S"'  aftera  <r  had  difficulty  in  keeping 

mv  notice  for  ten  dnv  otcuned  and  the  village  happened  to  be  under 

developed  and  the  °l  * ortnJgllt;  was  noticeable  that  no  fresh  case  of  fever 
2 11  th  appeared  to  be  dying  out. 

eidental  crashhm  ^ of' the 1 dm^™11  fever  is  transmitted  by  the  ac- 

c uous.  My  experiments  bear  out  .ng.  sciatching  an(1  that  tlie  mere  bite  is  inno- 
the  failure  to  in  feet  the  mnocuousness  of  the  bites  of  lice.  Besides 

occasions  by  infected  lice  ^Duriif  bltel,°f  r^’  1 WRS  myself  bitten  011  three 
bad  to  work  in  the  open  and  th!  ^V*10.11*  1S  of  February  and  March  I frequently 
several  times  blew  the  lice  off  the mds  }V^ch  were  so  comm°n  ftt  that  time 
section  on  to  my  clotlTes!  Affii^  ^ *h*h  ,tlM*  Were  ^ prior  to  dis- 
of  the  cuticle  of  the  louse  one  i ,01.lf  leinembers  the  remarkable  toughness 

accidentally  crushed  «**  <* 

chamar  catches  a louse  he  kills  it  by  ciu«liin  ,e!e  Is  anotller  possibility.  When  a 
nails  of  the  lower  castes  are  invall  lv  p ,rt  bet,"'e™  the  «»R<"  nails.  The 

rag  nails.  There  is  therefore  every  eL„  !■'  °*  a,1M  surrount>ed  by  fissures  and 

‘e  e'e,y  tLailce  of  spirochsetes  liberated  with  the  ccelo- 
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i * a i-i*  n common  6V6ry-(lfl\  tiling  to  sf  o 

mic  fluid  gaining  access  to  the  mans  >« >5-^ ^ ^ catching  and  killing  off  the 

low  caste  natives  sitting  in  the  sun  accidentally  crushed  during 

lice  infecting  their  clothes  in  this  v -ay.  I J 1 to  h aCcess  to  the 
scratching  there  is  plenty  ot  opportunity  o ' ;1  , scabies  which  is  an 

human  body  by  the  open  sores  and  excona  ,oi l^iocmceu  ^ ^ inces. 

almost  universally  distributed  disease  among  • apparently  consider- 

A point  of  interest  is  that  the  moitahty  ^ > ^ J figures  hl 

ably  higher  than  among  women.  4 1 fmch  with  the  large  number  ot 

support  of  this  opinion,  but  I was  very  The  Civil 

families  in  which  all  the  deaths  lat  occiiu  , ^ jn  MTiic-l i relapsing 

Surgeon  of  Meerut  lias  also  noticed  that  m u oita  j 1 consider- 

fever  was  prevalent,  the  death-rate  among  adult .men  0^™  ; ^ inortaKty 

ably  higher  than  among  women  (lining  tl  1 j observed 

circles  where  nlague  is  prevalent  the  converse  is  the  ink.  As 

the  disease  appeared  to  be  equally  eonnnon  a^^twuij«es.  village 

there^had  C ^ there bee, 

gm&^ms.=s 

usually  recovered. 

ftToW^XXWmuat  be  a crusade  against  lice.  1 think  a great  deal 
could^Ve  ^namiged  through  the  .headmen  of  who  - 1^  ^ c— Je 

V££»  them  to  pro: reason- 

able  If  a blanket  or  cotton  quilt  is  laid  out  in  the  sun 

the  lice  almost  immediately  come  out  of  their  hiding  places  and  die  m a lew 
, ‘®  q’bev  are  also  very  readily  drowned,  but  the  ordinary  method  adopted  by 
a<cliainai  for"  washing  doilies  is  by  ineffectual.  The  clothes  must  be  thoroughly 

^IlmUZontltL  of  killing  lice  by  crushing  them  between  the  finger 

"alk  Fimlly  there Ts  little  doubt  that  the  mortality  can  be  very  much  reduced  if 
the  people'  can  he  persuaded  to  feed  their  sick.  Milk  is.  ol  course  the  best  food, 
but  is  not  always  so  readily  procurable  in  villages  as  one  might  suppose  m he 
uuantitv  requirrf,  but  a great  deal  can  be  done  with  thin  gruels  made  of  the 
cereals  usually  available  in  villages.  It  is  most  important  that  the  friends  should 
be  warned  not  to  allow  convalescents  to  eat  ordinary  food  for  some  days  altei  the 

fem  As'a 'rule  very  soon  after  the  crisis  the  patient  becomes  ravenously  hungry, 
has  an  enormous  meal  of  parched  gram  and  chappati,  and  gets  an  attack  or 
diarrhoea  or  dysentery  which  in  lus  enfeebled  condition  may  be  lapidlj  l.ital. 
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GUINEA-WORM  DISEASE  IN  AN  INDIAN  VILLAGE. 


BY 

Major  W,  GLEN  LISTON,  c.i.e,,  m.d,  d p.h.,  i.m.s,, 

AND 

J)R.  J>.  A.  TURKHUD,  m b., 

Bombay  Bacteriological  Laboratory. 

the  nZZZfTh"  disease  or  “di^eoutiasis”  as  no  doubt  you  all  know  is  caused  by 
G pi  esence  of  the  guinea-worm  in  the  tissues  beneath  the  skin.  The  female  worm 
hich  is  found  in  this  situation  measures  from  two  to  three  feet  in  length  The 
worm  occasions  little  inconvenience  till  a blister  develops  on  the  skiifnear  the 
situation  of  the  head  of  the  worm.  When  this  blister  bursts  a minute  hole  may  be 

nated°Hteraseof  tTd  “W  ft0!“  which  Proves,  like  a line  thread,  the  evagi- 

ated  uteius  ot  the  worm.  From  time  to  time  a milky  fluid  is  diseharopd  fmm  iL 

Zd thC  affeCt;d  T “ bathed  “ H^oftMsZ^ 

So.X  T Seel''  measure  ICT&ZS&SH 

an  inch  u length  and  are  scarcely  visible  to  the  naked  eve 

called  ‘ cyiCS’’VXv  T w,hich  '“““ins  «n»U  crustaceans 

“^efdSnZTfH^  metamMPhTosis-  This  is  an  essential  X'e  in  The 
witliO,  /t11  ?f  the  gmnea-worm.  Unless  the  youim  worms  enter  cvclons 

they  perTh.6  ” ^ ^ °f  W*  di^d  from  the  aduft  Zm  found  i"  maT 

whenlvdZeZL;!'pP°S.ed  a“d  there  “ much  evidence  in  favour  of  this  view,  that 

digestive  juices  of  hisTtonSItilfth*8  Z swall.owed  h7  man  in  drinking  water,  the 
now  escape  from  thu  l the  c/clops  but  activate  the  young  worms  which 

swallowed^  the “ydops  * * CyC'°pS  to  «“  body  of  thermal,  who  has 

develop  from  a I e n g t h'  of  one- twTl'ie tii ’ 'V11''™?  about  nine  to  twelve  months  to 
At  the  close  of  this  period  of  incubation  H ^ inc  \to  a lengtJl  of  two  to  three  feet, 
condition  to  give  forth  youim  worms  A urT™  haS  [eached  maturity  and  is  in  a 

forms  on  the  skin  and  the  ySuim  are  dtchm^ed^  WeflW  aJ*eady  ™entioned  now 
supervene  till  the  adult  worm  which  now  dm"’  ’ ’ fkm,“atJ011  and  suppuration 
extraction  of  the  worm  from  its  i ’ 1S1re!noved  from  the  body.  The 

which  often  lasts  several  weeks  for  the  f^111  ]S  a tedious  process 

be  withdrawn  daily.  Pain,  fever  and  imhild ,°?  } a Sma1  portlon  of  the  worm  can 
this  stage  of  the  disease.  If  the  mints  1 ? 0 m.ove  about  are  associated  with 
permanent  deformity  often  follows.  ,Gcome  involved  in  the  inflammation 

( 120  ) 


This  brief  description  of  'dewtpme^t!  one  in  man  and  the 

guinea-worm,  must  pass  through  P narasite  and  thus  to  put  an  end  to  the 
other  in  a Cyclops.  To  worms  (which  we  have  seen 

disease  it  is  only  necessary  either  to i pi  eve  ^ water  c01ltaining  Cyclops  or 

by' ts^in^carT'that6  men''  do  "not  swallow  in  drinking  water  living  Cyclops 

simple  problem.  There  is  for  example  no r matter  to  prevent  the 
worm  can  easily  be  seen.  It  is  a P water  for  they  can  live  but  a short  time 
young  worms  gaining  access  to  d7  ''  F 'thev  enter  a cyclops.  Even  after  the 
after  they  leave  the  human  body  unle.  M ^ completed  their  phase  of 

worms  have  found  their  way  mt  the  cyc!ops  from  the  water  by  merely 

development  in  cyclops,  it  is  easy  to  1 . i th  J 1 enough  to  be  visible 

pouring  it  through  a piece  of  clothIh,f“' ^meshes  of  ordinarv  muslin, 
to  the  naked  eye,  and  cannot  Pa&b 7 . be  to  fp.ht,  so  that  the  prevention  of 

In  this  disease  we  have  no  invisible  , ' ® “e“|ed  to  the  sanitarian  ; yet  the 

it,  is  in  fact  the  simplest  problem  a therefore  well  ask  the 

disease  is  common  m many  parte  of  I dl»'  ; India  , 0ur  experience  of 

f^aU  Miat  viUage  which  we  propose  to  recount  here  may 

£ gg g-'sss-iist  .iraS": 

were  on  the  outlook  for  cases  o .-u  re  to  found.  lie  introduced  us  to  Mr. 

village  in  his  district  where  many  < • . , t d-  n ,rentleman,  who  has  his  salt 

Bhave,  a graduate  in  science,  and  an  influ  entoa II  dm n ■ ■ n ^ we]fare  of 

works  near  the  infected  village.  disease  in  it.  We  visited 

this  village  and  offered  to  '^Y^^iiber  of  cases  of  dracontiasis.  We  explained 
the  village  with  him  and  sa  ori«in  of  the  disease  and  made 

to  him  and  the  villagers  the  cause  and  the  ougin  m uie  ^ ^ seaso„ 

enquiries  regarding  the  village  wa  ei  UPP  • Local  Board  had 

water  was  always  very  scarce  m the  e the  water-supply  bv  constructing 

endeavoured  «>"  ™it  was  the  only 

a new  well,  lhis  weiiwewe  watpr  The  well  was  of  the  usual 

source  from  which  the  ™ ageis  ^ Although  we  found  cyclops  in  the 

standard  none^of  Sthese°were° inf  edited  with  the°guinea-wonn.  At  our  first 

^iM-herefore  we  were  unable  to  find  the  source  of  infection  in  this  village, 
visit  theretoie  . , vilH^e  a week  or  two  later,  we  accidentally  discovered 

On  a ; or  even  mentioned,  at  the  time  of  our 

a second  well  which not  been  shown  to  ^ water  from  this  well  ; the 

hrst  visit.  Many  villa h,  • well  had  been  allowed  to  fall  into  a state  of  dis- 

parapet  was  broken  “d  the  we  viilage  and  that  many 

repair.  \\  e learned .that the  weii^  1wasneiU.er  t0  their  houses  than  the 

T 6 na  Voard  well  The  appearance  of  the  well  at  once  suggested  that  it  was  the 
Local  Boaic  • 1 ...  ^ person  drawing  water  from  it  could  stand 

source  of  e“so  thrt  voting  guinea-worms  could  easily  be  discharged  into 
right  over  the  water  so  that^  =f  ^ ^ revealed  the  presence  of  very  many 

cyclopl  and  subsequently  an  examination  of  them  at  the  laboratory  showed  that  of 
c-.  , 1 r u wv-four  or  38  6%  contained  young  guinea-worms. 

14  6n  this  occasion  we  showed  the  cyclops  to  Mr.  Bhave  and  those  villagers  who 
were  around  the  well  at  the  time.  We  explained  and  demonstrated  to  them  how 
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the  cyclops  could  be  removed  from  the  water  by  simply  pouring  it  through  a piece 
of  cloth.  We  advised  the  villagers  to  repair  their  well,  and  as  a further  precaution 
against  guinea-worm  infection  to  strain  their  drinking  water  through  a piece  of  cloth 
We  took  care  at  the  same  time  to  warn  them  that  any  measure  which  thev  now 
took  to  prevent  the  disease  would  only  bear  fruit  a year  hence  for  infection  preceded 
the  development  of  the  disease  by  so  long  an  interval. 

Meanwhile,  Mr.  Bhave,  realising  that  the  villagers  would  not  on  their  own  part 
take  any  steps  to  repair  their  well,  suggested  to  them  that  he  might  succeed  in 
obtaining  the  assistance  of  the  Local  Board  to  repair  the  well.  The  villagers  in  a 
body  opposed  this  suggestion  imagining  that  if  the  Local  Board  assisted  in  repairing 
their  well  they  would  themselves  no  longer  have  any  right  or  control  over  it. 

Mr.  Bhave  then  proposed  to  make  a new  well  and  approached  one  of  the  village 
land-owners  for  a site  for  it  offering  a fair  sum  for  the  land  required.  This  man  had 
the  welfare  of  the  village  so  little  at  heart  that  he  refused  to  accept  Mr.  Bhave’s 

oiler  unless  he  bought  the  whole  of  his  property  at  a high  price,  which  was  of  course 
out  oi  tlie  question. 

Mr.  Bhave  was  thus  forced  to  seek  the  assistance  of  the  Local  Board  for  he 
lean  sea  that,  apart  from  the  difficulty  of  acquiring  a suitable  site  for  the  new  well 
it  seemed  useless  to  construct  it  so  long  as  the  old  disease-producing  well  remained 
open  and  could  be  used  as  a source  for  obtaining  drinking  water.  He  has  now 
ottered  to  supply  two  pumps  for  a new  well,  provided  that  the  Local  Board  sinks 
the  veil,  covers  it  and  closes  the  old  well.  Although  nearly  a year  has  passed  since 
the  source  of  infection  was  discovered  in  this  village  matters  have  developed  no 
ither.  A second  epidemic  season  is  approaching  but  the  villagers  have  not  on 
me  ^,\lllltiatlve’  taken  ail7  action.  They  apparently  remain  indifferent  to  the 
SseHieM or  Perhap« wou^  be  more  correct  to  say  that  they  do  nor 

In  this  connection  it  is  interesting  to  give  a brief  account  of  the  extent  to  which 
the  disease  is  present  m the  village.  With  the  assistance  of  Mr.  Bhave  we  made 
a census  of  the  village  and  noted  how  many  persons  were  suffering  or  had  suffered 
from  guinea-worm  disease  We  found  that  there  were  sixty-two  inhabfted  houses 
m the  Milage  with  a population  of  269  souls,  150  males  and  119  females  Duriim 

29  pe? onsmtChatisri ll™*  0ccurred  “ *>  houws  among 

f lemons,  that  is,  10  78  /0  of  the  villagers.  So  far  as  we  were  able  to  <re  t a hist  or? 

v ll  mVhTSff3ft'yCafT’  ? Iearned  that.98  pwwon*  of  the  269  inhabiting  the 
\ li  °e  1 suneied  fiom  the  disease  at  one  time  or  another,  so  that  38-68°  of  tl.,* 

£cS£S^PerT  thC  Vi'la«e’  had  b““  by  the disease!  I 

than  female,  f4'  h Av.hef"f  r Se,em  to  be  mole  commonly  affected  by  the  disease 
only  P°PUlati0n  had  Sufered’  compared  with  26% 

disease  ““uiA^tWafter  “ ex‘raordi'lar.v  to  so  much  indifference  to  the 

weTaw  thlVforTshort  tune  TLlTt  °f  °f  the  di— , 

through  a piece  of  cloth  hut  now  oft  stiamed  the  water  of  the  well 

using  this  simple  measure  to  protect  themsXiTmnV'1'?'  ^ gT''  T"7 
the  wells  at  this  season  are  full  of  water  which  tW  n m disease  perhaps  because 
without  beinu  strained.  they  consider  18  §'ood  enough  to  drink 


It  seems  extraordinary  that  in  this  villa oo  wi 

supply  to  each  house  is  strictly  limited  durin  “two  o -thV  f that  the 

this  precious  commodity  is  so  little  prized  and  ,,,  , t months  of  the  dry  season, 

a common  practice  for  hen  and  bo/s  tolwTm  aTd  bathe  ili  £*  vd  ?*“  that  * is 
two  occasions,  during  our  visits  to  this  villa.-  1 th  1Is’  0u  one  or 


v yp 
o'-'? 


we  saw  boys  either 
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bathing  or 


playing  in  the  water  ot mi“eou!ee‘  from  which  the 

^StStoki^  water  * 

Our  experience  in  tins  vil  age  ; showed tha^  We  found  them  suspi- 

approach  the  villagers  through  their  ov  , , the  existence  of  the  dilapi- 

cious  of  our  motives.  For  a tune  they  pairing  it  lest  they 

dated  village  well  and  they  refused  to- acce  pt  ‘ UthPough  care  was  taken 

might  at  the  same  time  be  deprived  of  then  iy  aud  gource  of  infection  m the 

to  explain  and  demonstrate  to  the  vi  ag  - realise  its  importance 

village  they  regarded  our  story  as  a ^ den.onst  ration  of  the  cyclops 
for  them.  While  they  were  for  a time  in  pie.  . creatures  from  it,  was  soon 
in  the  well  water  their  patieiice  in  iei  <^1^  th  drank  the  purer  water  of 
exhausted.  They  were  indilteieii  < ,.  . . village  well ; they  seemed  to  prefer  the 

the  District  Board  well,  or  the  , imie  po  ^ »Xml  little  to  them  whether 

latter  because  it  was  nearer  to  their  home  . They  failed  to  co-operate 

their  drinking  water  had  been  used  o bath  .p P f,  tUeir  well  and  were 

among  themselves  or  with  their  leadem  m an  endeavom  t P^ 

even  unwilling  to  accept  assistance  w e tion__“  why  does  dracontiasis  still 

In  attempting  to  find  an  answer  to  the  que at  on  ■ h that  the  great 

exist  in  India  t-our  experience  ...  t he  , ^ “ thc  SUSpicio„;  the  igno. 

runce! the  iii^ffermicea^id^he  lack  of  the  a people .'l ” I^i^iiot^ii'o 

before 

dracontiasis  can  be  banished  hom  the  conn  i>.  village  will  be  carried 

We  trust  that  the  proposal  to  sink  a new  ^11  in  Uus  v o ^ jt  . 

through  ; that  this  well  will  be  cov^®c  . an(j.  tpa{  the  old  infected  well  will  be 
that  pumps  will  be  used  t o thaw  up  ^ the  successful  carrying  out 

closed.  There  can  be  no  doubt  about  the  ly  as  guards  the  prevalence 

of  this  simple  scheme  will  con  ci  on  1 ^ lf»r’  ay  mi  flt  have  been  supposed,  this 

ffiSlyS  iu  this  village.  Demon: strations  of  t 
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THE  DISTRIBUTION  OF  GUINEA- WORM  IN  INDIA, 


BY 

Dr.  JD.  A.  TURKIIUD,  m.b, 
Bombay  Bacteriological  Laboratory . 


°r  guinea-worm  disease  is  generally  said  to  be  widely 
distributed  over  the  Indian  Peninsula.  No  reliable  data;  however,  are  available 

to  detei mine  with  any  degree  of  accuracy  the  extent  to  which  the  disease  is 
prevalent  m the  different  parts  of  the  country.  disease  is 

The  number  of  cases  of  guinea-worm  treated  in  the  various  hospitals  and  dis- 
pensaries m the  Bombay  Presidency  are  not  shown  in  the  annual  hospital  returns 
In  accordance  with  orders  issued  by  the  Surgeon-General  at  o.“S“« 
number  of  cases  of  gumea-worm  disease  which  were  treated  at  certain  Sf  tile  hosmb 
tals  and  dispensaries  of  the  Bombay  Presidency  during  the  years  1907-191 1 were 

SX.StSSzZi 

iTthe  BonibaV^P^esMenciTwh  ^ \nen‘101lPcphe  case  of  the  Panch-Mahals  district 

during  MarclG bill  whe^famhu^  * liemiy  ToZT  «*** 

disease  came  to  the  notice  of  the  f 11J 'f’.  i 7 2<00(  Cl as^  of  gumea-worm 
under  special  supervision.  This  fioUre  probablv  ^ecailse  t l.e  Vlllagfrs  were  then 

incidence  of  the  disease  anion  o-  the  peC  e of  tlb ^df^  ? f*  T™  T annual 
of  March,  when  the  figures  were  obtained n dlstnct’  for’  during  the  month 
returns  compiled  f01*  the  nTev W fi  disease  is  most  common.  Yet  the 

Panch-Mahals  district  showed  in'  ,, v°  ;X eais  10111  the  five  dispensaries  in  the 

for  each  dispensary  in’ that  district.  * °f  °n  "V  80  CaS6S  treated  Per  annum 

theleIshyMZmbaencC "““‘o^  ‘hough  they  are.  never- 
parts  of  India  than  cfeease  in  the  various 

facts  that  this  disease  is  perhans  mm  V+i  ^1CSent  avadad^e-  Bearing  in  mind  the 
that  it  sometimes  is  so  prevalent  amoim  e,m?sj'ea®1ty  preventable  of  all  diseases, 
seriously  interfere  with  their  harvest  in  16  1,dlal)ltailts  of  certain  villages  as  to 
is  very  rarely  fatal,  yet  it  causes  nmcTtmff01^’  althou8dl  the  disease 

deformity,  it  seems  desirable  that  mm-  &uffeJm8  and  occasionally  permanent 
distribution  and  extent  of  this  disease  should* 11?1format,on  as  to  the  exact 
This  perhaps  might  be  accomplished  bv  be  avai!ab,e  than  at  present  exists, 
m the  hospitals  and  dispensaries  in  a «nn‘  C0,dlnK  the  number  of  cases  treated 
The  present  paper  i^naUen^t  to & in  the  official  returns. 

so  far  as  it  is  possible  from  the  statistical  P dl'stll,)lJtl011  of  the  disease  in  India 
I statistical  data  available.  The  only  official  figures 
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,i  vpfor.'led  in  the  Annual  Reports  of  the 
dealing  with  guinea- worm  disease  air-  • ' f [ntpa  jn  connection  with  the 

Sanitary  Commissioner  with  the  Go\  erun  . . in  these  reports  the 

statistics  pertaining  to  the  Native  Troops  and  I risoners  , e\ 

figures  for  the  troops  have  been  d^ntmued  ^ ^ ^ tabulation  of 
For  the  purpose  of  collecting  medica  . _ wholeof  India  has  been  divided 

meteorological  data  for  the  medica  t ePa^  ’ < < represent  areas  which  are 

-to .11  geographical  gro climatic  conditions 
fairly  homogeneous  so  iai  as  tne  cme  | 
are  concerned.”  These  groups  are  . 

I.  Burma  Coast  and  Bay  Islands. 

Burma  Inland. 

Assam. 

Bengal  and  Orissa. 

Gangetic  Plain  and  Chutia  Nagpur. 

Nor^i-WestFrmrt^rf  lndus  Valley  and  North-Western  Raj  putana. 

South-Eastern  Raj  putana,  Central  India  and  Gujarat, 

Deccan. 

Western  Coast. 

Southern  India. 

These  croups  have  been  divided  into  smaller  sub-div.sions  1 he  hdl  stations 

"'’"‘'The  tables  havTbetn  prepared  from  data  contained  in  the  Annual  Reports  of 
Sanitary^Commissioner  ‘with  the  Government,  of  Ind, a The  figures  given 


II. 

III. 

IV. 
V. 

VI. 

VII. 

VIII. 
IX. 

X. 
XI. 


atainst  each  sub-division  in  Table  A,  column  (4),  record  the  summed  figures  of  the 
‘~l,|.a,,e  annual  strength  of  the  Native  Troops  for  each  of  the  twelve  \ ears,  t tz.,  189  > 
1907  In  column  (o)  the  total  number  of  cases  of  guinea-worm  disease  admitted 
to  hospital  during  that  period  are  recorded.  In  the  last  column  the  ratio  of 
incSee  per  1 .000  per  annum  is  given.  The  Table  B gives  figures  similarly 
compiled  from  among  the  prisoners  in  the  jails  in  India,  and  concerns  exactly  the 

same  neriods  of  12  years  as  in  l able  A.  . . • . , ,1 

The  value  of  the  fmures  given  in  the  tables,  as  furnishing  a guide  to  the 

intensity  and  distribution  of  the  disease  in  India,  is  greatly  lessened  on  account  of 

the  following  sources  of  error.  . n 

In  the  first  place  the  population  which  is  taken  into  consideration  is  a ven  small 

fraction  of  the  total  population,  and  moreover  deals  with  selected  groups  of  persons. 
This  source  of  error  is  especially  pronounced  in  the  case  ot  Table  A,  where 
the  selected  population,  regimental  sepoys,  live  under  better  sanitary  conditions 
and  surroundings  than  the  ordinary  villagers.  Moreover,  the  sepoys  stationed  in 
a locality  are  generally  the  residents  of  quite  a different  part  of  the  country  and 
infection  may*  have  been  acquired  by  them  when  on  leave  in  their  own  native 
villages  Secondly,  as  a source  of  error,  we  have  to  bear  in  mind  the  long 
incubation  period  of  the  disease  which  extends,  be  it  remembered,  from  9 months 
to  a year  A regiment  or  a company,  which  may  have  contracted  infection  m 
a station  where^the  guinea-worm  is  prevalent,  maybe  moved  to  another  station 
where  the  disease  is  unknown  and  may  there  develop  the  disease,  the  record  of  the 
sick  beim- returned  from  this  place,  “in  this  way  a place  may  be  free  from  the 
disease  afihouoh  the  table  may  show  that  some  cases  have  occurred  in  it. 

Table  A which  deals  with  Native  Troops,  shows  that  the  sub-division  m winch 
dracontiasis  is  most  prevalent  is  YTIT-B.  i.e..,  South-Eastern  Itajputana  and 
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X. 
V-B. 
VI -A. 
VII-C. 


C entral  India.  Here  the  disease  prevails  amongst  the  troops  to  the  extent  of  18 
cases  per  mille  of  strength  per  annum. 

The  next  sub-division  in  which  the  disease  is  also  largely  prevalent  is  VIII- A 
viz.,  Gujarat,  with  a ratio  of  13'40  admissions  per  mille. 

I he  other  sub-divisions  where  the  disease  prevails  are  : — 

1X-B.  Deccan  proper;  ratio  7-10  per  mille. 

Western  Coast;  5-72  per  mille 
Gangetic  Plain  ; 5*5  per  mille. 

Upper  Sub-Himalaya  ; ;r22  per  mille. 

Sind  ; 5d2  per  mille. 

\\  hile  these  sub-divisions  show  a high  prevalence,  all  the  hill  stations  appear  to 
be  free  from  guinea-worm  disease  with  the  exception  of  those  in  connection  with 
\ H-B  the  North-West  Frontier  Province.  Inland  Burma  also  appears  to  be  free 
from  the  disease. 

The  Table  B which  deals  with  the  populations  found  in  the  jails  and  which 
covers  exactly  the  same  period  as  the  Table  A,  probably  more  accurately  represents 
the  prevalence  of  the  disease  in  the  various  parts  of  India.  Prisoners  oenerallv 
come  from  places  where,  until  the  day  of  admission,  they  had  been  liviim  under  the 
usual  conditions  prevailing  in  their  villages.  Moreover,  the  prisoners  are  usually 
the  residents  of  the  sub-divisions  in  which  the  jails  are  located.  Some  of  the  fallacies 

TMilf 'b  are  hkely  t0  affect  the  %lires  ^ Table  A are  less  pronounced  in 

From  this  table  it  appears  that  the  most  afflicted  area  in  the  whole  of  India  is 
’ f 1 * * *^e/tern  P°;tlon  of  the  Madras  Presidency  with  the  extraordinarily  hiffli 

ratio  ot  oO  (>4  per  mille.  ■ ° 

The  sub-division  which  in  intensity  of  infection  follows  the  western  portion  of 
the  Madras  Pres.dency  ,s  IX-R,  the  Deccan  proper,  with  a very  high  ratioUf  28  10 

1 he  other  localities  where  dracontiasis  is  common  are  (see  map). 

XT-C.  The  Northern  Circars  ; ratio  1 2 09  per  mille 
Madras  and  Carnatic;  11*86  per  mille. 

Gujarat  and  Kathiawar;  10-06  per  mille 
VTT  , SeTWftera  <Vrast  - in-08  per  Sale 
The  Hil  Uy  i VTa,!ey  and  N"W-  Hajputana,  10-11  per  mille. 
from  the™ea‘e  "S’  ‘ a"''  a',ct  ('oast)  and  the  Andamans,  are  all  free 

are  ' * B with  a™‘»er,  the  following  noticeable  differences 


XI-B. 
VIII- A. 
X. 


Whereas  the  sub-division  VTTr  II  „ . 

India,  shows  a hi<di  ratio  of  18-0o'an,n,m  tl  ™th'Eas*em  Kajpiitana  and  Central 
is  recorded  among  the  prisoners  8 Indl“  T‘O0',S'  » low  ratio  of  only  2-79 
Although  dracontiasis  does  not  npm,.. 

Plain  and  Chutia  Nagpur  o-roun  V tho^  T’U  th j Pnsoners  111  the  Gangetic 

suffer  a good  deal  from  the  disease.  °' S S R IOn°C  111  t,le  same  area  appear  to 
On  the  other  hand  while  guinea-worm  disease  is  verv 

pnsoners  in  the  whole  of  Southern  India  fcrroun  YD  it  'L  7 - o 

stationprl  m tli a Q Q d O r»  1 ^ ? it  is  very  rare  among  the  sepoys 


suffer  a good  deal  from  the  disease. 

Gn  the  othei  hand,  while  mi  men -worm  riic.an 

■ ■ _____ ^ Prevalent  among  the 

stationed  in  the  same  area. 

piling  the  statisSXe^PmenS *tionedl<!  ThiTth^hieh  “T*™  °f  *"7  in  com' 
stationed  in  a locality  showing  a low  ratio  am  ^ ratio  among  the  sepoys 
explained  on  the  gronnd  that  the  sep^ 
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MAP  OF 


villages,  while  on  leave > or 'before  their  trailer 

a^hr«  s^r— r ^ “d  to 

^rr« 

tu&  i-'--;,a,;^  «ris‘£ 

«‘X  ffg1  “’ r^XtSTtn  certain  areas  are  affected  by  this 
crippling  disease. 
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TABLE  A. 


Group. 

Sub- 

division. 

Locality. 

A. 

Andamans  . . 

I 

B. 

Burma  Coast 

. 

Burma  Inland 

II 

H.  S. 

Hill  Stations 

_ 

Assam 

III 

H.  S. 

Hill  Stations 

Bengal  and  Orissa 

IV 

H.  S. 

Hill  Stations 

V 

A. 

Chutia  Nagpur 

B. 

Gangetic  Plain 

VI 

A. 

Upper  Sub-Himalayas 
(Delhi)  .. 

H.  S. 

Hill  Stations 

B. 

Upper  Sub-Himalayas 
(Lahore)  . . . . 

H.  S. 

Hill  Stations 

VII 

A. 

Indus  Valley  and  N.-W. 
Rajputana 

B. 

North-West  F rentier 

H.  S. 

Hill  Stations 

C. 

Sind 

VIII 

A. 

Gujarat 

B. 

S.-E.  Rajputana  and 
Central  India 

H.  S. 

Hill  Stations 

IX 

A. 

Deccan  (Central  Provin- 
ces) 

B. 

Deccan  Proper 

X 

— ■ 

Western  Coast 

A. 

Southern  India  ( Bangalore 

XI 

H.  S. 

and  W.  Madras) 

Hill  Stations 

B. 

Southern  India  (Carnatic 
and  Madras) 

C. 

outhern  India  (Northern 
Circars) 

Total 
of  average 
annual 
strength  of 
Indian 
Troops  from 
189(1  to  1907. 


Total 

admissions 

for 

guinea- worm 
disease 
from 

1896  to  1907. 


Ratio 
per  1,000 
of 

strength 

per 

annum. 


3,439 

6 

1-77 

14,449 

21 

1-45 

49,038 

23 

0-46 

8,912 

5 

0-56 

1 6,005 

74 

4-53 

13,606 

5 

0-36 

30,428 

87 

2-8 

3,014 

3 

0-99 

4,246 

20 

4'71 

71,030 

403 

5-51 

79,673 

416 

5-22 

33,940 

16 

0 47 

1 1 6,228 

.352 

3 02 

32,249 

13 

O' 40 

173,135 

629 

3 63 

9,399 

35 

3-72 

1 45,653 

603 

4‘  13 

20,094 

103 

5‘  12 

34,456 

462 

13-40 

111,498 

2,008 

18-00 

995 

2 

2-01 

37,802 

155 

4-10 

1 69,843 

1 ,206 

7-10 

27,253 

1 56 

5-72 

46,902 

169 

3 60 

4,791 

1 

0-20 

26,850 

45 

1 -60 

6.764 

18 

2-66 

Remarks. 
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TABLE  B. 


1 

Total 

Total 

Ratio 

average 

admissions 

per  1 ,000 
of 

strength 

per 

annum. 

Group,  c 

Sub- 

Livision. 

Locality . 

annual 

strength  of  g 
prisoners 
from 

for 

uinea-worm 

disease 

from 

890  to  1907. 

1890  to  1907. 

1 

r 

lf>0  329 

33 

| 

0 21 

1 

A. 

B. 

Andamans 

Burma  Coast  • • 

102,211 

2 

•01 

Burma  Inland  • • 1 

49,497 

.... 

.... 

11 

H.  S. 

Hill  Stations 

.... 

Assam 

15,385 

517 

2 

013 

111 

H.  S. 

Hill  Stations 

I 

IV 

H.  S. 

Bengal  and  Orissa 
Hill  Stations 

142,036 

1,119 

9 

000 

V 

A. 

B. 

Chutia  Nagpur 
Gangetic  Plain 

028 

287,017 

3b 

012 

A. 

Upper  Sub- H imalayas 
(Delhi)  . . 

93,403 

1,025 

303 

3 24  | 

VI 

H.  S. 

Hill  Stations 

B„ 

Upper  Sub-Himalayas 
(Lahore)  . . 

09,184 

749 

300 

433 

H.  S. 

Hill  Stations 

A. 

Indus  Valley  and  N. -M  . 
Raj  put  ana 

69,374 

702 

10-11 

VII 

H.  S. 

C. 

Hill  Stations 
Sind 

'24,125 

io 

0’78 

A. 

Gujarat 

14,722 

157 

lO'GG 

B. 

S.  E.  Rajputana  and 

44,430 

124 

2 79 

Central  India 

- ‘ 

VIII 

II.  S. 

Hill  Stations  j 

.... 

.... 

A. 

Deccan  (Central  Provin- 
ces) 

Deccan  Proper 

51,924 

150 

3-08 

IX 

B. 

50,193 

1,579 

28T0 

X 

0 

/O 

Western  Coast 

2,290 

11 

10-53 

A. 

Southern  India  (Banga- 

972 

39-04 

lore  & W.  Madras)  . . 

24,520 

H.  S. 

Hill  Stations 

.... 

.... 

B. 

Southern  India  (Carnatic 
and  Madras) 

.58,143 

690 

1 1 -80 

G. 

Southern  India  ^Northern  | 

| Circars)  ..  ••  17,830 

I 

231 

12-09 

Remarks. 
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DESCRIPTION  OF  TYPE  DESIGNS  RELATING  TO 
WATER  CARRIAGE  PUBLIC  LATRINES,  COLOMBO. 

BY 

Mr.  C.  L.  COX, 

City  Sanitation  Engineer,  Colombo. 

Type  Designs. 

, Th?  Plan  illustrates  a maximum  size  standard  latrine  providing  12  closets 
with  urinals  and  bathing  places  for  men  and  0 closets  and  bathing-places  fo 
women.  T ie  intermediate  size  provides  8 closets  for  men  and  4 for  women  w th 
urinal  and  bathing-places  and  the  minimum  size  4 closets  and  urinal  for  men  and 
2 closets  for  women,  without  bathing-places. 

2.  The  general  arrangement  is  varied  to  suit  the  site,  but  in  detail  all  the 
buildings  are  similar.  ’ Idli  au  tlle 

, h closetsAre  arranged  in  series  of  six.  The  pans  are  of  the  Hindustan 
front  flush  type  and  discharge  direct  into  a 6-inch  diameter  glazed  stoneware  nine 
drain  laid  houzontally.  Two  inches  of  water  is  retained  in  the  invert  of  each 

dram  by  means  of  a weir  at  the  outlet  end.  1 

^ 

ed  by  JK  ft  «W3°^Ppl5sd  by  0Verhead  sho"™ 

lating  bltL*  T*  ^ *ith  C“ 

and  roofing  slabs.  (The  closets  only  are  roofed  over)100 mhCp°nC^te.  ,clo?et  dl,™10ns 
sta  ls  are  lined  with  white  glazed  tile  to  a height  of  2'  6"  h ,l  'I1®1  backs  aild  closefc 

a“d  f M?  and  ~^L°Ll  standardised. C°nClete  bl<>0k8 

for  women,  have  recently  been  erected1  thro^ ^Jose^s  for  meu  ancl  97  closets 

- - •* » - 

NIGHT-SOIL  TIPPING  DEPOT,  COLOMBO. 

Type  Design. 

It  has  not  yet  been  decided  whether  ac!  „ + 
ing  depots  shall  become  general  in  the  City  * emporar^  measure,  the  use  of  tip^pj- 
The  plan  illustrates  the  denot  nrniiAoo/i  . , , 

modification  is  similar  to  the  one  already  in  use  t0  b°  adoPtecl  aud  "’ith  slight 
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— COLOMBO  MUNICIPAL  COUNCIL  - 

- CITY  SANITATION  ENGINEERS  PEP* 

— type:  plan  df  tipping  depot  — 

BCALE  ‘A  INCH  = I FOOT  


6 S.W.Pipt 


Concrete  curb 
Ground  /me 


/Q  S.  tV.  P/pe  wr/fy 
6 /unctions 


6 connection 


SECTION.  B.B. 


<.  tf 

City  Semite  ion  Engineer 

J //  13 


3.  The  existing  depot  was  iutrodueed  ^ reiapw  vano^  °ench|n  round 
night-soil  was  stored  during  the  day  awaiting  transport 

at  ^The  depot  serves  a crowded  area  ^0^ 

day,  transported  by  manual  labour  m large  ^ ^ . a population  of  about 

through  the  depot  into  the  sewers.  270  buckets  repie. 

8,000°are  disposed  of  daily.  ,vstem  in  Colombo,  even  as  a 

5.  The  general  adoption  of  the  tipp mg J.^  1^  vcoir  dust  ;s  supplied  by  the 
temporary  measure,  is  complicated  ) , niffht-soil  in  the  house  buckets.  In 

Municipality  and  freely  used  for  ctionable  at  the  pumping  stations  and 

large  quantities  this  material  would  be  o ] proposed  to  overcome  the 

treatment  works.  If  the  depot  system 
difficulty  by  substituting  a liquid  disinfectan 
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NOTE  ON 


NIGHT-SOIL 


DEPOTS. 


bv 

Mr.  J.  W.  MADELEY,  m.a.,  m.i.c.e., 
Special  Engineer , Corporation  of  Madras, 


1.  The  conservancy  of  night-soil  in  cities  is  an  msamtary 


Need  for  night-soil 
depots. 


and  out-of-date 

duced  by  a string  of  night-soil  carts  passing  thiou^h  ?Z 

grounds  have  to  be 

the  expense  of  this  method  of  dealiim  with  nio-ht-s  hi  ' ,en'St;V  1,lliab,t®d  areas,  that 
Health  Officer  estimates  it  to  be  Rs* *  1 30  000  dp.'  1S  V61'  &ieat;  Madras  the 
highly  desirable  to  do  away  with  thlLnp2^„Pe  TUm™  For  thesti  reasons  it  is 
be  flushed  into  a sewer  within  a few  spr-ond  • ®f^l0Und,s.'  Excreta  should,  of  course, 
aided  and  enveloped  by  an  allotted  amount  o/wat^081*1011  ’ ^ ^en  trave^s  forward 
however,  before'  nigift-soi,  ““ 

meantime,  m order  to  dispense  with  thp  J i 7 Madras.  In  the 

method  of  dealing  with  nioht  soil  0 V fsent  objectionable  and  expensive 
duced  into  the  sewerlTare  bwng  Established.  W'tere  the  "g^t-soil  may  be'  intro- 

is  not  sufficiently  liquid  to*!  o w lan' ' jj J q ^ dlrectI-v  "do  a sewer  because  it 

for  the  scavenger,  when  col  Jthm  p|cS  “n  with  the'6  “ additional  reason, 

Silt,  mingled  with  fragments  of  brick  and  Lrffl  th®  e,xcre*a  quantities  of  sand  and 
tin  cans,  and  other  refuse  that  should  nn  * ’ stlcJ's’  stones>  Ieaf  plates,  ashes 

♦Drawing  No.  I. Shows  a dpnni  l -10  a^count  be  allowed  to  enter  a sewer. 

soil.  The  conservancy  cart  is  backed  up  to  oneof  !i?eCflally  to  deal  with  Madras  night- 
tipped  - the  excreta  falls  directly  on  to  a °Z°  r “ PiaCeS  and  is  there 
about  2 feet  below  ground-level  in  ordprfn  1 gating,  the  surface  of  which,  is 

of  water  from  a pendant  flexible  iet  niece  S’ ev(mt  splashing,  an  abundant  stream 
clean  : the  cart  then  moves  aZyTndtle **  C?rt’  wllich  » duiced 
quickly  forcing  it  down  throm-h  the  V Voh  irec,ted  011  to  the  deposited  excreta 
the  excreta  is  at  once  sepaSted  ^7  th°  bars‘  wayg 

plates.  This  refuse  is  left  on  the  bars  from8wWhS*fSl,Ch  fS  sticks’  ca,ls  and  leaf 
proper  rake,  adapted  to  draw  the  rubbid  Voh  1<:  can  be  amoved  easilv  by  a 
It  is  then  lifted  ink  a cart  and lent  t**  V to  tha 

could  be  easily  attached  to  a depot  if  desired  tV  °r  3 SmaM  sm«,e  cel1  destructor 

the  water  jet  through  the  gratino  become  h™i-  lhe  exc.ret,a>  as  it  is  driven  by 

reduced  to  a fairly  thin  consistency  Jn  this  strt"  T’f  ^ uddl  water,  and 

^_yjynayate^falls  mto  a smooth  cemented 

• Not  reproduced,  »l.own  as  lantern  slide. 
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Shoot,  which  promptly  delivers  it, 

the  “ flushing  invert.”  This  invert  is  a wide  channel,  ^ £ tion  of  the 

bottom  sloping  quickly  towards  the > inlet  to  the  se  • Th  J ^ , of 

invert  is  occupied  by  a series  of  narrow  cast  iron  ^rauu0  , tll  this  Ion" 

an  inch  apart  ; the  cemented  invert  is  continued  at  a ower  level,  beneath 

narrow  grating.  When  a considerable  quanti  y , . , clirect 

has  collected  in  the  invert  trough,  a self-closing  valve  is  held  c^en  to  ive  direct 

access  into  a sewer,  and  at  the  same  time  the  flushing  c am  ■ i:  ?,;,}  state  then 

at  the  top  end  of  the  trough.  The  whole  mass  of  e,c  eta  w J ^ 

pours  into  the  sewer  and  is  carried  in  the  bottom 

3 ^ UP 

fl00r\nitto  hitercept  sand  and  silt  is  also  provided,  so  that  nothing  but  water  and 

hichit  Whiidds  slowed  to  the  trough  to  facilitate  cleansing  ; the  mixing  floor  will 
be  of  concrete  similarly  sloped  to  assist  washing.  All  corners  are  rounded,  and  e\  en 
nrelution  ha  been  taken  in  the  design  to  ensure  sanitary  conditions  and  to  reduce 
S as  much  as  possible,  in  the  night-soil  depots.  A cast-iron  curb  imbedded  m 
concrete,  is  provided  for  each  receiving  place  in  order  to  prevent ^damage  from i cart 

wheels.  The  jets  are  controlled  by  small  simple  hand  wheel  valves  I he  supply 
pipes  to  jets  and  flushing  tank  are  arranged  so  that  no  fouling  is  hke.y  to  occu  i 
thlTwater  mains,  unde?  the  existing  conditions  of  intermittent  supply;  where 

required  an  overhead  storage  tank  is  provided.  iwnnnu 

2.  One  such  night-soil  depot  dealing  with  a population  of  about  167,000  1 as 

been  erected  and  has  been  working  for  two  years,  it  is  so  successful  that  the  ea  1 
Officer  has  asked  that  others  should  be  installed  so  as  to  govern  the  whole  of  Madras 

( lt}  Three  or  four  night-soil  depots  properly  arranged  would  ensure  that  no  portion 
of  the  closely  built-up  areas  should  be  more  than  a mile  and  a half  from  a depot. 

3.  From  a statement  supplied  by  the  Health  Officer  based  on  the  actual  cost 
of  working,  it  is  estimated  that  the  saving  in  the  cost  of  the  disposal  of  mght-soi 
by  the  adoption  of  pail  depots  will  be  some  Rs.  25,000  to  Rs.  30,000  per  annum 
The  cost  of  the  disposal  of  night-soil  in  the  city  of  Madras  is  estimated  by  the  Health 
Officer  at  Rs.  1,30,039.  Thus  the  saving  effected  is  about  2 a per  cent.  When 
night-soil  is  wholly  disposed  of  by  the  water  carriage  system,  this  additional  revenue 
of  1'3  lakhs  of  rupees  will  accure  to  the  Corporation. 
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NOTE  ON  FLUSH-OUT  LATRINES  USER  TN  THE  CITY 

OF  MADRAS. 


RY 

Mr.  J,  W,  MADELEY,  m.a.,  m.i.c.e. 
Special  Engineer,  Corporation  of  Madras. 


I.  he  following  descnption  i elates  to  the  two  types  of  latrines  which  have  been 
designed  by  the  writer  and  have  now  been  adopted  as  standard  types  for  the  City 
of  Madras.  J 

1.  In  the  superior  type  B there  is  a separate  compartment  with  either  a Euro- 

Latrine  type  B.  Pe®n  W-  V-  01‘  an  Indian  squatting  basin  provided  with 

...  r n stphon  trap  and  separate  flushing  cistern.  This  type  of 

in  Pint pW}V°lt°'V  Very  much,  fe  Ii“es  of  European  latrines.  It  is  illustrated 

and  intelligent  * re.com?>end«,J  as  clean  and  sanitary,  and  suitable  for  educated 

rinm- -ed  iiftf  P?f01?  ® " ! "’‘J  glve  ll  the  sIiSht  amount  of  attention  that  is 
ieq lined  to  keep  it  in  good  order. 

2.  A cheaper  form  of  latrine  which  is  used  successfully  in  Madras,  both  for 
Latrine  type  a.  public  latrines  and  for  factories  and  large  offices,  is  of  an 

a tippinu  bucket  or  hvTSf' fl,: I?1"??  type’  the  fll,sh  being  provided  either  by 

provided  because  it  bil  l p om<5  US,1MIS  cistern.  Separate  compartments  are 

matters  2 „=  p been  conc  u.de.d  that  Indians  appreciate  privacy  in  these 

and  a desire  for  <mod  W?  e?nS  and  ^ « imPortant  to  encourage  a sense  of  decencv 

The  arranvementof  thfs  1 tn  °-n  efpeclalI-v  a“onS the  class  that  use  public  latrines. 

The  IS™  it t yPVS  Sh0W“  °“  Plate ^ 2'*  which  is  self-explanatory. 

passage.  Separate  accommndh'00™^”4™^8;  tal1  °PeniuS  011  to  a common 
As  thlvZ.U  fComn?°dation  is  provided  for  each  sex. 

2 feet  6 inches  square^hennlr  thefslzes  o£  ‘he  compartments  have  been  fixed  at 
also  been  determined  by  exMrimenT  ‘T’  1°°*  plaCes’ .hoppers,  and  doors  have 
boarding  give  privacy.  The^-nns  f ti  ' }°r  aut°matic  swing-to  doors  of  light  teak 
themselves  are  only '.3  feet  Q -i 6 ^00r8,  are  f Ieet  9 inches  high,  but  the  doors 

the  limits  of  the  latrine  corridor  ^ GGP  and  12  mches  above  the  floor.  Owing  to 
these  doors  except  bv  uniwnol  W °t  on®  can  see  1°°  much  either  over  or  beneath 

whether  a com^^Awltd  or  not”  X°^  ****’?  •“  ,to 
open  a pair  of  these  small  door*  whi  .1  t;  use,r  on  ®ntenng  tJle  latrine  pulls 
feet  in  position  on  the  only  standing  v SWm*S  ^ gent  y behind  him,  he  then  finds  his 
only  12  inches  above ^flooSevel  og  u 111  the  c?“P«*®ent.  Facing  him,  but 
° 6 ll0°r  ,evel  18  a sma]I  automatic  water  tap.  While  a person  is 


Plates  No.  I and  No.  II  wore  shown  as  lantern  slides. 
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asin«  the  latrine,  this  tap  comfortably  supp^^  area  and  cleanse  it 

free  to  wash  with.  These  washings  fall  on  a na^ow ^ trongn  wM(.h  passes 

of  urine.  The  excreta  passes  into  the  6-inc  and  bv  means  of  a small  and 

under  each  compartment.  The  pipe  is  in  the  pipe.  This 

suitably  shaped  cement  fillet  a shght depth  °£  * ' the  pipe>  fcut  is  too  shallow 

is  sufficiently  deep  to  prevent  the  excreta  an nei  washed,  stands  up, 

for  splashing  to  be  produced.  The  user  of  * The  ab,|tion  tap  closes  itself 

steps  into  the  passage  and  the  doois  sw  n t „ flrst  bra3s  taps  were  used,  but 
automatically  when  the  hand  is  taken  from  t.  cases  the  6-inch  stoneware 

recently  cheap  iron  taps  have  been  obume  t.  1 ^ in  other  cases,  by  the 

pipe,  drain  is  llushed  clean  by  ail  automatic -,p  , which  as  will  be  seen 

waste-water  from  the  drinking  fountain  and  wash  p quite  outside  it. 

from  the  Plate  is  in  the  o^’^rs^taUis  p^Urougi,  a silt-catcher 
Before  entenng  the  flushing  astern  cleaning  pots  or  brought  on  to  the 

to  free  it  from  silt  which  may  Fromth*  silt-catcher  the  clear  water  possess 

platform  by  the  feet  of  th ose  u ingit  F"!almost  instantaneously,  when  it  is 

itself  again  immediately  the  d,s- 

charge  is  completed.  - ’ 

ml  A 


latrines. 
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WELL  HEADS  AND  THEIR  PROTECTION  AGAINST 

POLLUTION. 


BY 


Mr.  H.  A.  GUBBAY,  a.m.i.c.e., 

Executive  Engineer,  Uazaribagh  Division. 

T 1^  older  to  obtain  a wholesome  snnnlv  nf  waior 

it  is  necessary  in  the  first  instance  to  select  a site  for  the  well  ^ "whifh  ” °/heltWe11 
existent  sub-soil  pollution.  It  is  equally  important  t h 1S  free  from 

round  the  well  in  order  that  the  subsoil  may  not  be  polliSlh^futoe^16 

well  being  F™ent  the 

already  used.  One  freq  uently obLTes  the ^isers°of ‘ J™hin°8  of  water 
and  in  places  having  a greater  claim  to  civibAt  S’  J0tf'  *n  the  remotest  villages 
clothes  by  a well  side°  At°Raiiway  ZtZs ZjT)  ^ and  washinS  t&r 
Perform  their  ablutions  within  a vervXort  is^nc  'm2  o{  'velis  ™«ally 

precautions  be  taken,  used  and  contaminated  water  is  to  ,pr?pCr 

the  well  and  pollute  it.  This  paper  details  a w * . to  drain  hacl<  into 

m this  province  to  remove  the  causes  of  contamination™8®™™*8  devl3ed  alld  used 
3.  Plate  I shows  the  well  head  devispd  W tv  a 
Government  of  Bihar  and  Orissa.  This  well  head  nrov?V  ’ amta:r7  Engineer  to  the 
above  ground-level  and  an  impervious  apron  4' tr  m ? raised  parapet  3'  6" 
attempt  has  been  made  to  prevent +t0?fher  Y*b  a drain.  An 
parapet  but  in  the  writer’s  opinion  this  provision  i . ?1  m ^ 16  We!^  by  bevelling  the 
of  the  parapet  would  in  the  ordinary  course  of  evenGT^^S^6  S,IopinS  portion 
The  other  points  requiring  notice  are  -1  ^ be  80011  demolished. 

(a)  the  provision  of  an  impervious  drain  inafQaj  f 

provided;  f stead  of  the  pervious  brick  drain 

(b)  provision  against  cracking  of  the  imnprmV 

of  the  well  shaft  after  construction  ' apr°n  0Wln§  to  subsidence 

!•  Plate  2 shows  the  well  head  in  i . i TT 
2 plates  on  either  side  effectually  prevent  the^ro  ^aZariba/h  District  Board.  The 
bathing  or  the  washing  of  clothes.  N0 pmvixtn ltra,1Ce  of  llsed  water  from  either 
leaves  or  rain-water  into  the  well  1 181011  Is  made  against  the  entrance  of 


5. 


Plate  3 shows  a well  limd  ^ . 

Civil  Surgeon,  Gaya.  1 ntIy  designed  by  Major  A.  Stevens,  i.m.s.. 


This 
usual  manner 


is  well  is  worked  with  a bucket  or  K110i.  , 

ianner  of  the  country.  There  are  two  from  a lath  kanta  in  the 

parapets— the  outer  one  being  higher 
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WELL  HEAD  DESIGNED  BY 
MAJOR  STEVENS  I.  M.  S. 

SCALE  '/slNGH=l  FOOT 


than  the  inner  one  and  closed  in  at  the  top  with  a sheet  steel  diaphragm  with 
a slit  in  it  to  provide  for  the  passage  of  rope  or  chains  from  which  the  bucket  or 

buckets  is  suspended — » 

(3 1 

This  slit  is  lipped — so 


The  diaphragm  is  slightly  conical  so  as  to  allow  rain-water  and  splashings  to 
run  out  through  weep  holes  C.  C.  C. 

The  water  drawer  places  his  vessel  under  the  pipes  D.  D.  on  a small  platform 
provided  for  the  purpose  and  then  ascends  by  means  of  the  steps  and  resting  his  feet 
on  the  joists  provided  for  the  purpose  lowers  his  bucket  into  the  well  and  after  having 
filled  it  draws  it  upwards  till  he  gets  it  above  the  level  of  the  shelf  E. 

A mark  on  the  rope  or  chain  can  be  placed  to  give  him  an  idea  when  this  takes 
place.  He  then  pulls  the  rope  or  chain  towards  himself  and  lowers  the  bucket 

on  to  the  shelf  and  upsets  it.  The  water  runs  into  the  I 1 shaped  shelf  E and 

out  through  the  pipe  provided  in  the  outer  parapet — into  the  receptacle.  One,  two, 
three  or  any  number  of  outlet  pipes  may  be  provided  for  different  castes  or  to 
prevent  overcrowding.  It  should  be  noticed  that  the  inner  and  outer  parapets 
are  not  connected,  thus  providing  at  all  times  (by  means  of  the  clay  puddle)  and 
especially  should  the  well  shaft  sink  after  construction,  an  impervious  strata 
preventing  the  re-entrance  of  used  water.  An  impervious  apron  and  drain  conducts 
the  used  and  waste  water  away. 

An  opening,  grated  and  padlocked,  is  provided  in  the  outer  parapet  enabling 
buckets  to  be  hung  and  ropes  repaired. 
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HARDWAR. 


Papers  presented  to  t,/c.  Conference  in  connection  with  the 


inspection,  visit,  t0  Hardwar. 


BY 


Mr.  C.  H.  WEST. 

Sanitary  Engineer,  United  Provinces. 


7'*.1 . W“UY'1  uoaia-  i ne  ground  covered  by  the  Union  is  about 

7 length  and  it  vanes  m width  from  100  feet  on  the  Bhimgoda  road  to  U 

miles  at.  Kankhal.  Hardwar  itself  is  situated  on  the  right  bank  of  the  Ganges  at 
the  point  where  it  emerges  from  the  hills.  It  derives  its  importance  from  availi- 
n'? P t!  °*  v,7  frof  l*s  being  one  of  fte  most  sacred  places  of  pilgrimage  for  Hin- 
lonnnni?  ‘""nbels  ? P'^-ims  visiting  Hardwar  vary  from  a few  thousands  daily  to 
lOO.OOOon  ordinary  large  fair  days,  and  during  the  Adh-kumbh  and  Kumbh  melas 
cccmrmg  once  m six  years  and  once  in  twelve  years  these  numbers  may  go  up  to 

the  b,um‘g  ?"‘,.lbb  land  available  within  the  Union  is  not  sufficient  for 

o accommodation  of  all  these  pilgrims  and  about  200,000  of  them  are  en- 
camped on  the  Islands  of  Lalji-wallah  and  Rohri-wallah. 

to  cope  with  these  large  numbers  special  arrngements  have  to  be  made  and  a 
special  Sanitary  staff  employed.  If  this  were  not  done  Hardwar  wouM  soon  be- 
come  a hot-bed  of  disease  and  a focus  from  which  epidemics  would  spread  all  over 

wafaaverveVbandbey«  d "?  ^ In  *he  K"™bb  at  Hardwa?  n 1892  th  r 
Sear,|^ 

A sum  of  Es.  80,000  was  given  by  GovZ  J"  ! *^8°^  squired  improvement. 

orders  that  the  work  should  be  completed  before  T\1893  witIJ 

fair  held  in  that  month.  At  that  time  iTu T J893in  tnT  for  the  annual 
of  steep  steps  only  about  30  feet  wide  leadino  tl"  Upai1'1  c°n*ls>ted  ot  a narrow  set 
tion  of  a sand  bank  was  more  or  less  •,  iSsf  P0®1  ^hlch  owmg  to  the  forma- 

The  Bhimgoda  tank  was  a small  katcL\an fPd\°  16  Gang?S, with  110  flow  in  i*. 
The  bed  and  sides  of  these  batin' no-nhl  . v * a ?PrmS  ™th  no  inlet  or  outlet, 
sludge  both  in  appearance  and  smell  a ‘ ^ C011S!Sted  0 'nbv  hlack  earth  resembling 
had  bathed  in  it  ^Tmalined  °f  the  water  af^  thousands 

be  done  at  Harkipairi  was  to  increase  the £ 
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make  the  bathing-place  pucca  and  arrange  tor  a proper  , outlet,  under 

at  all  times  with  an  open  inlet  on  the  upstream  side  an  _ , t of  stepg  were 

a platform  facing  the  temples  on  the  downstream  side.  , How  of  traffic 

also  provided  on  the  upstream  side  a little  above  Haikip.  ‘ 

regulation  at  the  time  of  very  big  fairs.  maA*  orlmit  water 

At  Bhimsvoda  the  tank  was  made  pucca  and  an  oval  dram  made  to  adim  t 

into  the  tank  from  near  the  Dhudia  bandh  with  an  outlet  into  the  Ganges  m front. 
These  works  were  completed  in  time  for  the  fair  in  April  and  opened  • , , 

Crosthwaite  the  then  Lieutenant-Governor.  The  writer  was  employed  o n the 
construction  of  these  works  as  Assistant  Engineer  and  was  subs^"e“tl.v  empire 
in  drawing  up  preliminary  reports  for  other  sanitary  improvement®  s c as  drainage 
etc...  but  the  Local  Government  had  no  funds  to  spare  and  nothing  further  was  done 

iTis^a  water-supply  scheme  costing  4 lakhs  for  the  Hardwar  Union  was 
prepared  by  the  Sanitary  Engineer,  Mr.  Pernan.  He  allowed  for  a suppiv  of  1 
gallons  a head  per  day  with  a large  storage  tank  for  pilgrims.  The  water  was  to  be 
pumped  from  near  Ranipur,  6 miles  from  Hardwar,  from  percolation  wells  on  the 
banks  of  the  Ganges  canal  by  means  of  pumps  coupled  to  turbines  worked  the 
canal  falls  at  Ranipur  but  the  scheme  alse  was  shelved  tor  want  of  funds. 


l L lano  ci  u jLi/ani^ux  wwu  

Later  on  a small  drainage  scheme  was  got  out  by  Mr  VV  ooc , 


Sanitary  En- 

gineer  for  Hardwar  amounting  to  Ks.  one  lakh.  This  scheme  dealt  with  Hard- 
war  proper  omitting  the  portion  above  Harkipam  and  the  outfall  discharged 
into  the  Ganges  at  Lalta  Rau  above  the  Mvapur  regulator.  The  scheme  was  not 

taken  up  either  and  nothing  was  done.  . , 

With  the  closer  attention  now  being  paid  to  sanitation  ol  pilgrim  centres  and 
the  probability  of  financial  assistance  being  forthcoming  the  question  of  giving  the 
Hardwar  Union  a good  water-supply  and  a complete  drainage  scheme  has  again 
been  revived.  In  "the  meantime  the  construction  by  the  Irrigation  Department 
of  an  Electric  Power  Station  at  the  Bhadurabad  falls  worked  by  canal  water  with 
an  electric  main  laid  passing  Hardwar  to  Dhudia  where  the  new  permanent  head 
works  of  the  Ganges  canal  are  to  be  made  has  furnished  us  with  a new  source  ol 
power  for  pumping  either  water  or  sewage  for  Hardwar  and  in  the  new  schemes 
now  being  prepared  this  power  will  be  utilised  for  doing  any  pumping  lequirec 
and  also  for  lighting  the  Union. 


Canal  ivories. — . 

I will  now  give  you  a very  brief  description  of  the  canal  works  now  in  hand 
as  I understand  that  the  plans  proposals  will  be  explained  more  fully  by  the  Irri- 
gation officers  on  the  spot  at  Dudhia,  though  1 am  afraid  that  the  difficulties  in 
regard  to  transport  will  prevent  us  visiting  the  Electric  Power  Station  at  Bahadui- 
abad.  The  cold  weather  bed  of  the  Ganges  at  Hardwar  is  composed  of  several  chan- 
nels separated  from  each  other  by  large  accumulations  of  sand  and  boulders  which 
frequently  change  their  positions.  Up  to  the  present  the  impounding  of  the  water 
of  the  Ganges  has  been  carried  out  by  means  of  temporary  weirs  thrown  across 
these  channels.  The  w-eirs  consist  of  large  wooden  crates  filled  with  boulders  and 
sunk  in  position  and  then  strengthened.  More  than  one  line  of  crates  is  needed  to 
stop  percolation.  These  temporary  weirs  have  to  be  reconstructed  after  each,  rains 
and  last  till  the  following  rains  when  they  are  washed  away.  The  construction  ol 
these  weirs  cannot  be  undertaken  until  the  river  has  fallen  fairly  1owt  and  has  to  ho 
pushed  through  as  soon  ns  possible,  and  even  so.  much  valuable  time  is  lost  for  pur- 
poses of  Irrigation. 

After  a great  deal  of  consideration  it  has  now  been  decided  to  construct  a per- 
manent weir  for  the  Ganges  at  Dudhia.  The  work  is  one  of  considerable  magnitude, 
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difficulty,  and  cost,  but  when  once  completed  it  will  save  all  the  trouble  of  nn+Rw  ' 

that  electric  power  °eiieratofi  hv  tlm  nanai  i ii  i * equeiitly  shown 

satisfactory.  V siSXted  Z ^ Power  SioTwas  at  “d 

from  Hardwar.  At  this  point  by  combining  two  smaller  falls  hv  hadurabad’  9 llllles 
ta,l  race  18  feet  of  head  is  obtained  for  working  Sues S^aHhe  , * h®ff  a,,d 

K be»  put  ie„d  '‘This  ^ °f  2"°  M°P° 
mechanical  work  necessary.  The  intention  is  that  after  tl  "n  jl?'  :t  does  aI1  tllc 
plete  the  Electrical  plant  at  BalZlZ  Jilt  1 

and  power  to  Hardwar  and  Rurki  a and  will  supply  light 

of  thSs^i^rs:  th^,iand  fT?r"* the  ^ 

prepared  and  will  deal  with  t c wa C I I c Whl6h  the  “hemes  are  being 

“•  ■>»"*»• «...  - tt’ca&itfr  s:;r  ■““*  -«e 


Water  supply. 

Water-supply  wiUb!?  fiction  the  water  for  the 

composed  entirely  of  sand  and  boulders  with  vppv  °f  ^ Clle,h  The  ,so^  here  is 
ample  supply  of  clear  potable  water  can  be  obf  mi  sprinS  from  which  an 

have  been  proposed  for  these  wells  One  at  Dudht  mthbout^le.  Two  sites 
for  the  canal  and  the  one  at  the  foot  of  SiwaliK  h f the  Permajient  weir 

Jawalapur.  The  cost  of  these  two  alternative  thn  Y heU'een  Hardwar  and 
respectively.  The  reason  for  proposino  h?  nt  f ^ i°  5 ,akhs  and  4 lakhs 
solution  can  be  had  is  that  the  Hardwar  Union  is  ^ GU  ,a  much  Reaper 
Brahmans  and  it  may  be  necessary  to  cater  to  t hi  ! i ‘St  entlrelU  populated  bv 
and  to  the  pilgrims  by  supplvin/them  with  fW lgl0.us  PreJu dices  of  these  men 
wells  or  galleries  directly  on  the  banks  of  Hip  r ^ watei  drawu  from  infiltration 
If  the  water  is  drawn  from  tL  Dudhfa^T  T,*  th°  additio“al  cost 
large  seryice  reservoir  placed  at  Nyasota  on  the  hiM  "h  ^pamped  direct  into  a 
the  distortion  will  be  made  but  if  the  second  site L‘ „ w “arpPairi  from  which 
will  be  placed  on  the  spur  in  the  vicinity  With  the  *7 th®  service  reservoir 
the  two  schemes  are  identical.  For  nurnoses  of  i *^pt!on  mentioned  above 
gallons  per  head  per  day  for  a resident  nomU  18  Prosed  to  allow  20 

tional  supply  of  3 gallons  a head  for  100  00(>Til°  'j0'00!'  aild  to  aliow  an  addi- 
located  within  the  Union.  This  siumlv  of  V i & ,lms  who  may  at  any  time  be 
pilgrims  bathe  in  the  Ganges  and  manUof  tl°“S  ll0U,d  Suffice  as  “ost  of  these 
brought  with  them  or  purchased  in  Cdwar  “ C°°kod  food  either 

At  ail  Dharam  alas,  lodging-houses  and  k ■ 

die  use  of  pilgrims  will  lie  provided  Tl.,.  "lP,Md'gr0UJl<Is  special  water  tanks 
the  distr  hnHon  provided,  lhe  water-sunn  v will  k„  ..  Ks 


for  the  use  of  pilgrims  will  be  provided  Tl  cam»>'“8-«K>onds  sped 
and  the  distribution  pipes  are  calculated  U hd.U^'A''^  wiU  be  » constant  one 
Avithm  a period  of  8 hours.  TI.p  \\7 O f 1 ^ the  full  daily  supply 


within  a period  of  8 hours.  The  wnfpr'»rnT“¥OA'  |U1S  or  tlle  full  daily  sunnlv 

tnfugal  Pumps  worked  by  electric  motors  and^hr™1^  by  meau8  of  turbine  Cen- 

Z Z7U  be  di,vided  into  suitable  rffis  allowed  is  30 feet. 

For  the  large  melas  such  as  Adh-kumbh  and  £ k,  led  b>’  waste  meters, 
aid  over  the  temporary  bridges  usually  consti-ucfAt11"^.?  spe,clal  pipe  line  will  be 
lesc  pipes  will  be  flangad  pipes  which  will  be  , (°  U JI'wa  ,a  and  Roliri-walla 

The  pumps  will  ordinarily  Urk  U hoSm  a day  W Zd  ^ fc!aid  “ required 

a oaj  but  during  the  large  fairs  thev  will 
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always  lull,  ine  cost  oi  mis  aciaiuoncu  &upijv  . 

with  standposts,  tanks,  etc.,  is  estimated  as  something  under  one  lakh  oi  rupees. 
This  explains  briefly  the  water  supply  proposals  which  are  at  present  )cmg  woiked 


out. 

Drainage  Proposals. — 


Tt  is  proposed  in  the  Hardwar  town  improvement  scheme  to  make  a platform 
( __  / i._i. r.vw]n  onri  TTovl'inniri  n»irl  to  extend  the  Harkipairi 


The  construction  and  extension  of  this  platform  besides  impioting  the  town 
and  removing  congestion  of  traffic  on  the  existing  roads  will  enable  the  drainage 

problem  to  be  more  simply  disposed  of. 

It  is  proposed  to  put  a main  intercepting  sewer  all  along  under  this  platform 
and  to  utilise  the  outlet  water  of  the  Bhimgoda  tank  as  a constant  flush  for  this 
sewer.  This  will  give  ample  dilution  and  keep  it  sweet  and  clean  at  all  times  and 
o-ive  a self-cleansing  velocity.  The  fall  in  the  Ganges  at  Hardwar  is  4"  in  100'  or 
between  17  and  18  feet  a mile.  So  a very  good  fall  and  velocity  can  be  secured 
through  this  sewer. 

The  sewer  will  be  carried  to  below  the  Myapur  regulator  and  it  will  then  be 
syphoned  under  the  canal  to  the  Kankhal  side.  The  minimum  velocity  in  this 
syphon  will  be  5'75  feet  a second,  so  it  should  never  choke  up  especially  as  pre- 
cautions will  be  taken  to  prevent  heavy  road  metal  finding  its  way  inside.  The 
main  drain  after  crossing  the  canal  will  run  past  Kankhal  and  pick  up  all  the  Kan- 
khal sullage  and  sewage  on  its  way  and  it  will  then  be  taken  on  to  a suitable  plot 
of  land  below  Kankhal  for  purposes  of  irrigation  and  when  the  effluent  is  not  needed 
for  irrigation  it  can  flow  into  the  river  there. 

For  Jawalapur  there  will  be  two  intercepting  drains  passing  round  the  town 
carrying  all  sullage  to  a point  south  of  the  town.  This  sullage  can  probably  be 
taken  on  to  suitable  land  south  of  Jawalapur  by  means  of  gravity,  but  if  suitable 
land  at  a low  level  cannot  be  obtained  it  may  be  cheaper  to  pump  it  by  a cen- 
trifugal pump  and  electric  motor.  These  levels  have  been  taken  but  have  not  been 
worked  out  or  plotted,  so  it  is  difficult  to  say  definitely  what  will  be  done  just  at 
present. 

The  levels  taken  for  Kankhal  and  Hardwar  show  that  suitable  gradients  for  a 
sewer  as  outlined  can  be  obtained  and  the  outfall  can  be  kept  sufficiently  high  to 
command  land  for  irrigation  purposes.  The  syphon  will  be  laid  on  the  bed  of  the 
canal  and  at  any  time  that  the  canal  is  shut  for  repairs  the  pipe  can  be  examined 
and  be  attended  to. 

The  drainage  scheme  will  deal  with  sullage  and  sewage  water  only.  All  storm 
water  which  in  Hardwar  is  very  heavily  charged  with  silt  will  be  rigidlv  excluded 
and  go  direct  into  the  Ganges  as  at  present. 

I may  mention  that  this  drainage  scheme  is  still  in  embryo,  but  these  are  the 
main  lines  on  which  it  is  proposed  to  work  it  out. 


1.  Kapila  called  after  a sage  of  that  name  whose  dwelling  is  commemorated 
in  Kapilastan,  Kapil  is  supposed  to  be  identical  with  Kutail  mentioned  by  Timur. 


canal. 


II.  HARDWAR. 


2.  Gangadwara  (Gate  oi:  the  Ganges)  known  by  this  name  as  far  back  as  the 
7th  century. 

3.  The  Chinese  traveller  Hieun  Tsang  described  the  town  as  Moyulo  pro- 
bably May ura  or  Mayapur.  " * 

4.  Haridwar  (named  after  Vishnu)  or  Hardwar  (named  after  Shiva),  each 
name  being  claimed  as  correct  by  the  voteries  of  the  respective  deities. 

General  description.— Akh bar  the  Great  had  his  mint  here  and  it  is  also  said 
that  his  drinking  water  was  also  sent  for  from  here. 

If  is  a small  town  which  has  grown  to  its  present  size  (of  a mile  in  length  to 
about  600  yards  in  width)  from  15  ft.  wide  and  H furlong  in  length.  It  lines  on  the 
left  bank  of  the  Ganges  at  the  foot  of  the  Sewaliks.  It  lies  on  the  sloping  ground 
which  is  higher  on  the  North  and  slopes  towards  the  South-east.  All  the  drainage 
of  the  town  and  water  during  the  rains  from  the  hills  flows  into  the  river  at  various 
points.  Two  roads  run  almost  parallel  to  each  other.  One  between  Jwalapur 
and  Harkipairi  and  the  other  a little  lower  down  from  the  first  to  Mayapur  remila- 

River  Gauges  divides  into  several  streams  and  the  western-most  branch  separat- 
es about  2 miles  up  the  stream  rejoins  it  below  Kankhal.  It  has  out  various 
sites  oi  interest  both  for  the  religious  man  and  the  antiquarian 

Sites.— I . Bhimgoda  according  to  one  authority  Bhimsen  (one  of  the  5 Pan- 
davas)  was  deputed  at  this  spot  to  guide  the  course  of  the  stream 
m its  descent  and  the  kick  of  his  horse  forms  what  is  called  Bhim- 
goda tank  or  Blum  Ghora.  Whilst  according  to  another  source 
it  marks  the  spot  where  Blum  placed  liis  Goda  (a  weapon)  in 
older  to  perform  the  purification  ceremony  (Prayaschitta)  after 
the  great  battle  of  Mahabharat. 

2.  Brahmakund  also  described  by  the  Chinese  traveller  marks  the  snot 

where  Brahma  performed  Yagya  (offered  ghi  and  drv  fruits  L 
to  the  fire  after  reciting  Mantras).  ‘ ’ ’ 

3.  Harkipairi  Here  are  to  be  found  the  footprints,  on  the  wyall  of 

\ ishnu  the  Preserver.  Originally  it  was  only  34ft.  at  the  top  and 
with  39  steps  leading  on  to  the  sacred  water  of  the  Ganges  V bath 
here  on  propitious  occasions  was  and  is  considered  very  sacred 
leading  one  to  the  attainment  of  Salvation.  Being  rather  narrow 
and  limited  it  had  often  been  the  source  of  loss  of  life  on  such 
occasions.  Asm  1820  when  a desperate  rush  bv  an  infatuated 

crowd  was  made  and  430  persons  were  crushed  to  death  including 
sepoys  stationed  as  guards.  ^ 

b?nh ft-  int,WT’  *?  aV0id  such  • 

Hardwar  improvement  society  was  formed  which  eavepU®  e to  -f ^ 

As  the  result  of  which  various  improvements  in  aa  1 7 fllnd  later  on- 

have  been  undertaken,  which  are  men"  condition  of  the  place 

I.  The  bathing  ghat  place  at  the  Harkinairi  , 

structed  as  to  secure  a strong  a nJTconst  <in ,and  so  co111' 
Ghat.  ° ncl  constant  now  of  water  past  the 


II. 

III. 


Ghat. 

Iron  railing  is  also  provided  to  keen  Wu  i • 

into  the  deeper  parts  especially  ^ 

with  a flight  of  rtetstaibPrfe™-TOncretetk  'i’een|  re”,dered  P"CCa 

i icuo  concrete  bridge  has  been  set  up 
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IV. 


y. 


VI. 


for  persons  going  across  and  thus  helping  a great  deal  in  reducing 

congestion  so  essential  on  big  bathing  da}  s , r,  . , 

Esplanade  has  been  made  from  Harkipain  to  K™h?'  *rt  ^autv  of 
cost  of  about  Rs.  25,000,  which  adds  very  much  to  the  beaut}  of 

the  place  besides  being  of  immense  use  to  the  pilgrims.  1 > 

li edited  all  along  with  incandescent  lamps. 

Dispensary  has  gently  been  enlarged  and  operate,  roo™ .and 
indigent  ward,  having  been  added  and  an  Assistant  surgeon  has 

been  placed  in  charge.  .1  • j 

Infectious  disease  hospital  is  under  construction,  on  the  other  side 

of  the  Railway  line. 

VTI  Ferro-concrete  bridge  over  Lalta  Rao.  1 , 

4.  Manmandir  was  built  by  Raja  Mansingh  placed  disputed  and  dedica  ed 

Gangadwara  temple.  The  most  important  of  the  temples  has  been  t la 
seat  of  bloodv  affrays  in  the  past  between  the  rival  sects,  in  1 79 
Goshains  and  Bairagis  fought  and  1,800  perished,  and  in  1/95  the 

Sikh  pilgrims  and  500  Goshains.  , 

Kushavart  Ghat  (Kusha  sacred  grass  and  Avart  a circular  thing)  marks 
the  spot  where  this  grass  used  to  grow  in  abundance  and  the  Ganges 

used  to  flow  through  it. 

7 Vishnu  Tirath,  the  place  where  the  God  ^ ishnu  performed  .PV, 

8.  Temple  of  Sravan  Nath  built  after  the  pattern  of  Pashupati  Nath  in 

Nepal.  It  is  said  that  on  the  Sthapan  ceremony,  the  Chiefs  of  Nepal, 
Jodhpur,  Bikaner,  Udaipur,  etc.,  assembled  and  a very  big  feast  was 
given  to  all  present.  Very  recently  a bathing  ghat  for  purdah-nashw 
ladies  has  been  built,  which  is  very  artistic. 

9.  The  temples  of  Mayadevi  and  Bhairon  in  front  of  the  present  dispensary 

are  also  ancient  buildings.  The  former  according  to  ( unmngham 


5. 


6. 


has  very  ancient  sculpture.  . 

10.  Narayani  and  Pret  shilas  in  Mayapur  as  also  the  fort  of  Raja  \ 111a  close 

to  the  present  Municipal  office. 

11.  Mayapur  (Maya  a miracle)  so  called  because  Vishnu  showed  a miiack* 

to  a Brahman  named  Vishnu  Sharma.  It  is  regarded  to  be  one  ot 
the  seven  sacred  places  in  India,  the  other  six  being  Ajodhia.  Muttra, 
Kashi,  Kanchi,  Avantika,  Dwarka. 

Kankhal. — The  town  of  Kankhal  lies  between  the  east  bank  of  the  canal  and 
rJie  river  about  a mile  south  from  the  Mayapur  headworks.  It  covers  a consider- 
able area,  lying  on  both  sides  of  a good  stone  paved  bazar  lined  with  substantial 
brick  shops  and  large  houses.  The  place  has  a very  clean  and  picturesque  ap- 
pearance, with  numerous  fine  trees  and  temples,  many  of  the  houses  being  decorated 
with  fantastic  paintings.  There  are  also  several  good  gardens  surrounded  by  high 
walls  and  approached  through  handsome  doorways.  The  Chief  zamindars  are 
a rich  and  influential  body  of  Udasi  fakirs  presided  over  by  a Mahant,  who  is  elected 
by  the  Panchayet  of  the  brethren.  Besides  their  religious  duties  they  carry  on  a 
considerable  trade  in  money-lending  and  own  a large  amount  of  land  in  the  Rurki 
Tehsil.  Besides  that  of  the  Udasis  there  are  several  other  Akharas  in  Kankhal, 
including  the  Nirmalas,  Nirbanis  and  Niranjanis.  The  streets  of  Kankhal  are 
frequented  by  numerous  sacred  cattle  which  are  fed  by  the  pilgrims,  who  throw 
down  fodder  for  them  in  the  circular  space  in  the  centre  of  the  Bazar.  The  popula- 
tion for  the  most  part  consists  of  Brahmans  connected  with  the  temples  here  and 
Hardwar,  who inter-marry  exclusively  withthose  of  Jwalapur.  During  the  mutiny 
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10  towns-people,  led  by  the  rich  Mahajan  of  the  place,  successfully  resisted  the 

Piinor"  0 lnf+tuders  Vh<;  south  of  the  Parsanah  aad  from  Eajibabad  on  the 
j jnoi  side  of  the  river.  Kankhal  now  contains  a Police  outpost  and  a post  office 

It  was  visited  by  plague  in  September  1897,  and  during  the  course  of  the  next  two 
months  61  cases  occurred  : but  the  outbreak  was  successfully  dealt  with  by  the 
systematic  and  complete  evacuation  of  the  inhabited  quarter. 

f 1 Pr!nciP^  temPIe  stands  in  the  southern  extremity  of  the  town  and  is  called 
tlie  Daksh  temple  or  more  properly  the  Dakheswara.  It  is  said  to  mark  the  snot 
mown  as  Ivaiikhala  in  the  Purans  where  Mahadeva  spoiled  the  sacrifice  of  Eaia 
. avS.1’  and  where  Safi  or  Etna,  the  daughter  of  Daksh  and  spouse  of  Mahadevn 
immolated  herself  into  the  fire.  The  temple  is  enclosed  by  a quadrangle  surrounded 
n cells  and  containing,  in  addition  to  the  main  building  in  the  centre  a number 
o deserted  shrines  as  well  as  that  of  Hanuman,  at  which  worship  is  still  earned 
OnVcV!  a :Sm;l  huildmg  with  a bell  presented  by  the  Maharaja  of  Nepal  in  1848 
Outside  aie  three  large  houses  for  the  accommodation  of  pilgrims  erected  bv  the 
mja  of  Landhoura.  Formerly  the  Ganges  flowed  close  under  the  walls  of  Daksh 
but  a senes  of  floods  changed  the  course  of  the  stream  and  at  the  same  time  ruined 
man\  of  the  gardens  that  formed  the  chief  adornment  of  the  town  The  neatest 
damage  was  done  by  the  Gohna  flood  of  1894,  which  destroved  a nnmWnf  h * * 
along  the  river  front  in  Kankhal,  though  the’ rise  of 

unscathed.  1 he  matter  was  taken  up  by  Government,  and  some  temporary  mo 
tcchve  works  were  carried  out  at  a cost  of  some  Es.  800,  diverting  the  stream  to  the 
east  and  leaving  a broad  expanse  of  boulders  between  the  town  and  the  dry  werthcr 
c launch  Subsequently  a large  bandh  of  boulders  was  constructed  at  a consider'd  1 
expense  but  this  proved  inadequate.  It  was  then  estimated  to  ^l^t/ 
penditme  would  be  necessary  in  order  to  ensure  thorough  protection  and  the 
Government  undertook  to  contribute  Es.  15,000  on  the  condition  that  dir/  ir  u 
subsenbed  twice  that  amount,  but  the  stipulation  was not fulfil  led af.d S 

ttLn:se:rttempted’ though  the  fi;s 

ere°ct  d Y 
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HOW  TO  CHECK  THE  GROWTH  OF  INSANITARY 
CONDITIONS  IN  BOMBAY  CITY. 


BY 

Hon’blr  Mr.  J.  P.  ORR,  c.s.i.,  i.c.s., 
Chairman,  Bombay  City  Improvement  Trust. 

FOREWORD. 


This  paper  was  not  originally  intended  for  the  "All-India  Sanitary 
Conference.'’  For  some  time  past  there  have  been  in  progress  in  Bombay 
Conferences — 

(1)  by  a Committee  appointed  by  Government  to  consider  the  suggestions 

made  by  Mr.  Orr  in  his  lecture  of  27th  June  1912  on  ” Light  and  Air 
in  dwellings  in  Bombay;”  and 

(2)  a Committee  appointed  by  the  Bombay  Municipal  Corporation  to  amend 

the  Municipal  by-laws  with  special  reference  to  the  open  air  space 
around  buildings. 

Both  Committees  showed  an  inclination  to  approve  the  Bombay  City  Improve- 
ment Trust’s  63 1°  rule  ; but  it  was  clear  that  several  of  the  members  did  not  under- 
stand the  rule.  The  bare  statement  of  the  rule,  as  set  out  in  some  of  the  Trust’s 
building  regulations,  was  not  sufficiently  informing,  as  it  did  not  cover  the  whole 
range  of  the  Trust’s  practice  in  applying  the  rule  to  the  various  questions  that  arise 
in  connection  with  the  lighting  and  ventilation  of  buildings  ; the  author  therefore 
decided  to  write  a detailed  note  explaining  the  rule  and  showing  how  it  was  applied 
in  actual  practice,  and  he  took  the  opportunity  to  point  out  how  the  adoption  of 
this  rule  by  the  Municipality  would  result,  as  it  has  resulted  in  the  Improvement. 
Trust  Estates,  in  the  elimination  of  the  main  causes  of  the  insanitary  condition  of 
Bombay  as  set  out  in  a report  made  to  the  Corporation  by  the  Municipal  Commis- 
sioner (the  late  Mr.  W.  L.  Harvey)  so  long  ago  as  1901. 

The  author’s  excuse  for  obtruding  upon  an  “All-India  Conference,”  a 
paper  dealing  merely  with  certain  defects  in  houses  in  Bombay  City,  is  that  he 
believes  that  there  are  other  large  cities  suffering  from  insanitary  development  in 
the  past,  and  that  a consideration  of  remedies  suggested  for  Bombay  may  lead  to 
the  adoption  of  effective  remedies  in  these  other  cities. 

1.  In  the  printed  proceedings  of  the  Bombav  Municipal  Corporation  of  13th 
May  1901  is  to  be  found  an  admirable  Report*  (No.  2082  of  26th  April  1901)  in  which 


* This,  with  a precis  of  the  Corporation's  subsequent  dealings  with  it.  is  reproduced  in  Appendix  C. 
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the  Municipal  Commissioner  Mr.  Harvey  set  clearly  before  the  Corporation  the 
principal  defects  in  the  Bombay  Municipal  building  regulations  with  his  sugges- 
tions as  to  how  these  regulations  and  the  Municipal  Act  should  be  amended  so  as 
to  remove  these  defects. 

2.  The  Bombay  City  Improvement  Trust  promptly  adopted  nearly  all  of 
Mr.  Harvey’s  suggestions  in  framing  building  regulations  for  their  estates,  and  in 
1905  some  of  Mr.  Harvey's  suggestions  were  adopted  in  Bombay  Act  V of  1905 
by  which  the  Bombay  City  Municipal  Act  was  amended.  Unfortunately  the  legis- 
lators of  1905  ignored  all  Mr.  Harvey's  recommendations  for  provisions  of  air  spaces 
round  houses.  They  relied  on  the  Municipality  to  deal  adequately  with  this  matter 
in  by-laws  : but  it  was  not  until  1910  that  the  discussion  on  Mr.  Harvey’s  suggestions 
ended  in  the  passing  of  revised  by-laws  ; and  in  the  course  of  the  discussion  the 
regulations  proposed  by  Mr.  Harvey  had  been  hopelessly  emasculated  and  devi- 
talized before  they  took  the  shape  in  which  they  were  finally  approved.  The  1910 
by-laws  effect  some  improvement  in  the  case  of  new  buildings,  hut  the  insanitary 
condition  of  the  older  and  more  congested  building  areas  must  continue  to  go  from  had 
to  worse  so  long  as  the  control  of  building  operations  on  old  buildings  remains  as 
ineffective  as  it  now  is  under  the  Municipal  by-laws. 

3:  Mrr-  Garvey's  object  was  to  bring  all  building  operations  under  sanitary 
control  He  made  a very  strong  point  of  the  necessity  of  applying  the  buildinq 
regulations  he  proposed  to  existing  buildings  whenever  they  might  be  substantialh, 
Mtered,  and  he  would  never  have  been  content  to  see  them  applied  only  to  new 
buildings  and  only  in  the  very  small  portion  of  the  city  occupied  bv  the  Trust’s 
estates  Still  the  Trust’s  estates  have  supplied  examples  to  how  Lw  beneficial 
to  sanitation  the  Trust’s  regulations  framed  on  Mr.  Harvey’s  proposals  are  ; and 
peop  e aie  gradually  beginning  to  realise  that  the  Municipal  Act  and  the  1910  bv- 

vJv  Tf  an}  r,dTt0  the  Ii§htinS  and  ventilation  of  human  habitations 

\ ei>  defective  and  that  Mr.  Harvey  was  right  in  urging  that  the  far  stricter  re*u- 
ktmns  now  embodied  m the  Trust’s  “ 63J°  rule  ” should  be  applied  to  all  parts°of 
Bomba}  and  enforced  for  the  regulation  not  only  of  new  buildings  but  also1  of  old 
buildings  undergoing  substantial  alterations. 

7 t'  The  main  object  of  this  note  is  to  show  how  the  adoption  of  the  Trust's  “OH0 

rule  and  of  such  of  Mr  Harvey's  proposals  as  are  not  covered  by  it  can  be  mad*  the 

mill i,L  'Jm<lu‘fy  ahohfan;J  the  during  */«*»  in  the  older  aid  even  some  of  the 

to  dl  withft,  Cmd  ,e  dmlopment  of  building  sites  and  estates  which  have  so  much 
to  do  with,  the  insanitary  condition  of  Bombay  City. 

is  meant  is  that  the  ,reader  should  have  a clear  idea  of  what 

practice^  “■  Tim  3>  hi  ’ • “ “ “ COnUno.n,y  Called>  and  how  * i»  applied  in  actual 
ftrich  it„  K ,Ie  8 convenient  expression  for  ordinary  talk  - but 

strictly  it  covers  a whole  series  of  rules  directed * ’ 

(а)  towards  securing  ample  air  space  in  rear  of  every  house-this  is  the 

object  of  “ the  air  plane  rule  ” (rule  4)  ; and  ' 

(б)  towards  securing  ample  light  for  side  and  interior  rooms,  intended  for 

human)  habitat, on-this  is  the  object  of  “the  light  plane  rule  ” 

6.  The  rules  in  their  simplest  form  may  be  set  out  as  follows 

The  Bombay  City  Improvement  Trust  63£°  Air  Plane  and  Lioht  Plane 

Rules. 

with  afequVmh™  ^access  r^ldf 'aka^hllH provide 
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every  room  intended  for  human  habitation  in  it  with  adequate  means  of  access 
for  external  light  to  the  satisfaction  of  the  Plans  * Committee  who  will  ord.nanh 
be  guided  by  the  following  rules  : — 

Definitions.— 1.  The  plane  lying  between  the  ground  behind  a Adding 

and  the  2 straight  lines  drawn  downwards 
(i)  “ Rear  air  plane.”  and  outwards  from  the  extremities  of  the 

line  of  intersection  of  the  outer  surface  of  any  rear  wall  of  the  building 
with  the  roof  perpendicular  to  that  line  and  at  an  angle  or  2 ,e 

horizon  is  for  the  purposes  of  these  rules  described  as  a rear  air 

plane.”  ( Vide  Diagram  No.  I.) 

r Mote The  63L°  finale  has  a tangent  of  2 : 1 ; so  the  air  plane  always  reaches  the  ground  at  a 

distance  from  the  exterior  wall  equal  to  half  the  height  of  the  wail  above  the  level  cf  that  ground.] 

Explanation. — Ordinarily  every  wall  on  the  side  of  a building  opposite  to 
the  side  which  abuts  on  a street  or,  in  case  the  building  abuts  on 
more  streets  than  one,  the  side  opposite  to  the  side  which  has  the 
longest  frontage  on  a street  is  taken  to  be  a rear  wall  for  the  pur- 
poses of  these  rules.  In  cases  in  which  the  building  . abuts  on 
no  street  and  in  other  cases  in  which  for  any  reason  there  is  roona  for 
doubt  as  to  which  should  be  treated  as  the  rear  walls  of  a building 
for  the  purposes  of  these  rules,  the  Plans  Committee  will  decide  the 
point,  having  regard  to  the  probable  lay-out  of  roads  and  houses 
in  the  vicinity  in  the  future  and  to  the  desirability  of  making  each 
owner  contribute  his  fair  share  to  a common  rear  open  space  between 
rows  of  buildings. 

2.  The  plane  lying  between  the  line  of  intersection  of  the  floor  of  any  room 

in  a building  with  the  outer  surface  of  an 
(n)  “ Light  P ane.  exterior  wall  of  the  building  and  the  2 

straight  lines  drawn  upwards  and  outwards  from  the  extremities  of 
that  line  perpendicular  thereto  and  at  an  angle  of  63.^  to  the  horizon 
is  for  the  purposes  of  these  rules  described  as  a light  plane.” 
( Vide  Diagram  No.  II.) 


(ii)  “Permanently  open 


3.  An  air  space  is  deemed  to  be  permanently 
air  space.”  open  if — 

(i)  it  is  encroached  upon  by  no  structure  of  any  kind,  and 

(ii)  its  freedom  from  such  encroachment  in  future  is  assured  either  by 

law  or  by  Municipal  by-laws  or  by  the  fact  that  the  ground  below 
it  is  a street  or  is  appropriated  as  a permanent  open  space  or  other- 
wise. f 

4.  A building  is  deemed  adequately  provided  on  its  rear  side  with  means  of  access 

standards.  or  external  air,  if  the  whole  space  vertically  above  all  its 

(i)  “ Rear  air  space.”  rear  air  planes  is  a permanently  open  air  space. 

5.  A room  is  deemed  adequately  provided  with  access  for  external  light  for  the 

purpose  of  human  habitation,  if  the  whole  space  vertically 
(ii)  “ Lighting  of  rooms  for  a])0ve  at  leas(  one  0j  {(s  light  planes  is  a permanently  open 

air  space. 


human  habitation.” 


* The  Plans  Committee  is  a Committee  to  which  has  been  delegated  the  Trust’s  power  to  approve 
or  disapprove  plans  of  houses  to  be  built  on  the  Trust’s  Estates. 

t Vide  suggestion  in  paragraph  52, 
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7.  All  buildings  on  Trust  Estates  abut  on  streets;  and  adequate  access 
°i  light  and  air  to  the  front  rooms  is  incidentally  secured  by  section  349B*  of 
he  Bombay  City  Municipal  Act  which  limits  the  height  of  buildings  according  to 
the  breadth  of  the  streets  into  which  they  abut.  The  rules  set  out  above  are  directed 
towards  securing  ample  exterior  open  space  in  rear  of  all  buildings , whether  intended 
for  human  habitation  or  not , and  ample  interior  and  side  open  spaces  for  the  lighting  and 
ventilation  of  rooms  used  for  human  habitation  that  are  not  lighted  and  ventilated 
from  the  front  or  rear  of  a house;  they  practically  limit  the  portion  of  a building  site 
on  which  the  building  may  be  built,  so  that  the  plinth  can  never  be  co-extensive  with  the 
site  : and  incidentally  they  also  limit  the  height  of  the  rear  part  of  every  building  in 
proportion  to  the  open  space  around  it,  on  the  principles — 

(1)  that  the  higher  and  the  more  extensive  a building  is,  the  greater  must  the 

open  space  around  it  be,  and  ' ' 

(2)  that  such  exterior  open  space  is  just  as  much  a sine  qua  non  for  a house 

as  the  plinth,  walls  or  roof. 


b.  A full  and  detailed  explanation  of  these  rules  and  of  the  methods  actually 
followed  m applying  them  to  the  Improvement  Trust  Estates  and  suggested  fo" 
adoption  throughout  Bombay  City  will  he  found  in  Appendix  B.  For  a reader 
"'shes  to  adopt  or  adapt  these  rules  elsewhere  a careful  study  of  Appendix  B 

he  rule  • Very  neCeTJ  ; tut  the  g“eral  reader  the  simple  statement  of 

exnositlo!  Ie\m  ra'afyh  6 "■>»  probably  suffice,  and  that  is  why  the  more  detailed 
exposition  is  banished  to  an  Appendix. 


Height  of  Buildings. 

,,  ?■.  ,ljp  y,19?:5  the  O'dy  provision  in  the  Bombay  City  Municipal  Act  limiting 

the  height  of  buildings  was  section  348  (7)  (e)  which  prescribed  that  building 
abutting  on  roads  of  less  width  than  50'  and  erected  after  1888  on  sites  not  pre- 

b ,t  t[anks 'o'm?  h "0t  exceed  ln  hei*ht  U times  the  width  of  the  street ; 

’ paiiks  io  Mr  Harvey  s representations,  sections  349A  and  349B  t were  intro- 
duced into  the  Municipal  Act  in  1905.  Under  section  349A  building  cannot  be 
i arsed  to  a height  greater  than  70'  except  under  the  Municipal  Commissioner’s  special 
0lders  ln  special  cases.  Section  349B  limits  ( vide  Diagram  No.  Ill)  the  front  height 
of  buildings  abutting  on  streets  40'  or  more  wide  to  the  width  of  the  street  °It 

Habie  offj  a1  tio,b  h ;;hich  * ^ 

seems  to  have  been  overlooked  bv  the  leci  lt  ] in!"  ’ bllt  thls  recommendation 

awas  ” "*  ■' - - iAJa  fkxxz 


* 

t 

t 

+ 


I id e Appendix  D. 

Vide  Appendix  I). 

Vide  definition  of  “ Street  ” 


111  B-  Act,  section  3 («•),— Appendix  D. 
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10.  There  are  numerous  localities,  notably  Girgaon  and  raum,  in  u 1U  1 
many  buildings  ol  this  uncontrollable  class  existed  in  1005  , ant  o toui^e  a gi  ta 
many  more  have  sprung  up  since.  The  existence  of  man7  ;^LIC  1 /Uf- J'1^,  I'1 
higgledy-piggledy  disorder  creates  endless  confusion  and  makes  i 'veh'  c 1 _ 

lay  out  regular  streets  and  ensure  adequate  access  for  light  and  air  to  an)  ne 
buildings  that  may  be  built ; and  the  confusion  and  difficulty  increase  very  I 
as  such  buildings  are  multiplied  in  number  and  the  height  and  ex  en  01 
buildings  is  increased.  To  obviate  all  this  and  prevent  confusion  from 
confounded,  a law  is  urgently  required  prohibiting  the  extension  of  any  sui  i 
upwards  or  outwards  until  at  any  rate  the  limits  of  the  street  on  which  U is  ultimately 
to  abut  have  been  determined.  Meanwhile  some  check  may  perhaps  be  put  upon 
erection  of  new  buildings  at  a distance  from  public  streets  by  strict  enforceinent  of 
provisions  of  section  348  (1)  (6),*  though  this  section,  as  pointed  out  by  Mi. 
is  quite  inadequate  in  so  far  as  it  does  not  put  upon  property-ho  dels  the  obh0ation 
to  provide  sufficient  accommodation  roads  when  developing  their  properties,  an 
obligation  which  is  universally  enforced  in  all  European  Cities. 

11  When  every  building  is  made  to  abut  upon  a street,  section  34 J (oj  \\m 
operate  to  limit  its  height  in  front ; but  there  is  no  corresponding  limit  to  its  height 
in  the  rear ; and  under  the  proviso  to  section  349  ( b ) the  builder  can  raise  his  ouildmg 
towards  the  rear  up  to  the  maximum  of  70'  by  successive  set-backs  (videD iagramJNo.  l v ). 
It  is  one  of  the  advantages  of  the  rear  air  plane  rule  that  in  practice  it  limits  tlie 
height  of  the  building  in  proportion  to  the  open  space  behind  the  building.  n 
Trust  Estates  all  houses  abut  on  streets  at  least  40'  wide,  so  that  section  34, 
secures  ample  front  open  space  and  a front  air  plane  rule  is  unnecessary  , but  else- 
where a front  air  plane  rule  could  with  advantage  be  enforced  with  a view  to  limit- 
in'^ the  front  height  of  buildings  and  providing  front  air  space  ; and  thus,  even 
without  waiting  for  an  amendment  of  the  Act,  the  Municipality  can  by  adopting  the 
Trust's  rear  air  plane  rule  and  a corresponding  45°  front  air  plane  rule  m their  by- 
laws put  some  check  upon  disorderly  development  even  in  localities  in  which  buildings 
do  not  abut  on  streets  ; and  when  additional  new  street  lines  are  laid  down,  order  will 
be  gradually  evolved  out  of  disorder  ; for  the  application  of  the  air  plane  and  light 
plane  rules  will  in  the  long  run  naturally  result  in  owners  rearranging  their  sites  by 
interchanging  odd  corners  on  give  and  take  lines  and  square  their  buildings  to  the 
road  lines”  because  in  practice  the  air  and  light  plane  rules  have  the  effect  of  givmg 
owners  the  maximum  benefit  from  air  spaces  round  their  buildings  when  the  build- 
ings are  regularly  arranged  in  relation  to  the  roads  and  the  intervening  air  spaces 
created  by  the  operation  of  these  rules. 


Ventilation  of  Buildings. 

(a)  Rear  open  spaces. 

12.  It  is  only  incidentally  that  the  air  plane  rule  limits  the  height  of  buildings  > 
its  main  object  is  to  ensure  sufficient  access  for  air  to  the  rear  of  all  buildings. 

The  question  of  access  of  light  and  air  to  the  sides  of  a building  is  not  one  of 
such  general  importance  as  that  of  access  of  light  and  air  to  the  rear  of  buildings, 
since  in  many  localities  buildings  are  continuous  along  a street  front  and  the  rooms 
thev  contain  are  lighted  from  the  front  and  rear  and  not  from  the  side  ; but  the 
law  ought  to  provide  in  the  most  uncompromising  terms  for  adequate  means  of  access, 
of  light  and  air  to  the  rear  of  every  building  ; and  the  absence  of  such  a provision  in 
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both  the  law  and  Municipal  by-laws  in  Bombay  is  a serious  defect  which  has  perhaps 
had  more  to  do  with  the  insanitary  development  of  Bombay  in  the  past  than  any 
other  defect  except  the  absence  of  regulations  limiting  the  height  of  buildings  away 
from  streets  and  of  regulations  for  adequate  lighting  of  side  and  interior  rooms. 

13.  In  Bombay  outside  Improvement  Trust  Estates  there  is  still,  in  spite  of  the 
provisions  of  the  amending  Act  of  1905  limiting  the  front  height  of  buildings  nothina 
to  prevent  the  owners ’ of  2 plots  baching  on  to  one  another  from  two  40'  roads  from  con- 
structing their  buildings  in  successive  set-backs  till  a height  of  70'  is  reached  and  next 
to  no  space  is  left  between  the  buildings  in  the  rear  ( vide  Diagram  No.  IV).  All  over 
the  congested  areas  in  Bombay  outside  Improvement  Trust  Estates  there  is  generally 
between  two  rows  of  bach  to  bach  houses,  however  high,  a rear  space  no  more  than  V 
or  4 broad  reeking  with  filth  of  every  description. 

14.  Recognising  the  serious  extent  of  this  ever  growing  evil,  Mr.  Harveu  stronalu 
advocated  Idle  adoption  of  the  Calcutta  by-laws  prescribing  a minimum  rear  open  space 
in  aery  building  site  for  purposes  of  lighting  and  ventilation  and  limiting  the  height 

fthe  building  m rear  by  the  63  2-  rule  according  to  the  breadth  of  the  rear  open  space 

IhASZa^J,hT>mlfat>0n;  TSt  unfortumteld  for  Bombay,  went  unheeded! and 
the  ec  us  that  result  from  the  want  of  rear  open  space  between  buildings  have,  by  reason  of 

the  erection  0/  many  new  buddings  and  the  addition  of  new  storeys  to  many  old  build- 
7™  ZruZCZVdZl.  ™ 0UlMe  ImV~nt  Trust  Estates  in  the  12 

15.  In  Improvement  Trust  Estates  a building  line  is  laid  down  in  the  around 

0 The  pToT  ^Therel  Th  between this  line  the  rear  boundary 

or  the  plot.  Theie  is  thus  created  along  the  common  rear  boundary  of  adjacent 

plors  an  open  air  space  sufficiently  broad  to  allow  of  adequate  aceessbor  li»ht  and 

TheTi tlnZ,  Tyteut  o'  tTgS’  ““  S8“e  £unCtion  that  streets  Perform  for  the  front. 
catloTof  ThTfi W » 1 f °Pen,space  ls  orally  determined  by  the  appli- 

ed rising  as  ln|h  as  feToT  wh^cTiffrtt  S*' fc°he  ^ ^ 

rss  Tr re“nback  7 baT,buiidi“gs 

Tceed  7oTTtTl  t a I r°T?  13  ?5' {vide  Diagram  N°-  V),  as  the  buildings  canSot 

localities  in  which  theTalue ’ of  InnldbTT'0 1consideratj°,ns  t0  a eertain  extent  in 
much  land  to  open  spaces  involv  1 0 a,1Kl  lls.  'erT  ^ugp)  s0  that  the  devotion  of 

the  whole  open  space  between  Undul>'  taa,vT  iinaildal  sacrifice,  they  allow 

houses  towards  the  minimum  ,»m.'  Tf  ,m  suc!1  ,0.cahties  to  be  counted  for  both 
rule,  instead  of  requiring  each  owner  t ” sa*'sfactl011  °f  tIie  631°  rear  air  plane 
as  Mr.  Harvey  proLsedTnd  the  fTlctt  th®  £“U  area  wlthin  his  own  site 

two  rows  of  houses  35'  hi'di  the  Trust  t • 1 fv  aWS  re1mre-  I'01'  instance,  between 
allow  the  minimum  rear  open^ paceTf  KTTt  No,‘VI>  wou*d  iu  localities 
the  17-|'  required  by  the  631-0  rule  • wbm  eTC  l f1|'G  > because  the  total  20' exceeds 
be  required  in  each  “e  and  Mr  H„Tv  ’ ^ In1JCa1lcutta  a minimum  of  17*'  would 
17.  It  may  be  thTiTwas  TtH  77  W0“Id  have  ™l«ired  25'  in  each  site. 

tion  of  existing  buildings,  be  involralTv  the  jJ‘e,liards:hiPs  that  would,  on  altera- 
severe  prescriptions  su nested  bv  Mr  if.  , enforcement  of  the  somewhat 
entire  go-by  to  every  2?o  the  */  1905  9**  the 
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the  Corporation  when  amending  their  by-laws  5 years  later  to . omit  » ££**** 
rear  open  space ; but  meanwhile  experience  in  Trust 

Trust’s  rear  air  plane  rule  combined  with  the  requisition  of  a . (j 

space  10'  in  width  in  every  building  site  effects  an  adequate  imp  ovement  m 
congested  areas  without  involving  anything  like  the  “ VF t0  at  once  arrest 
more  drastic  proposals  involved  ; and  it  is  open  to  te  an  i . the  Trust: s rear 
the  evils  resulting  from  la-h  of  open  spaces  behind  houses  y a ? g timings, 
air  plane  rule  and  their  method  of  applying  it  to  sties  on  or  near  wi  . jj  p . j, 

‘ 18.  This  method  is  fully  explained  in  paragraphs  7 to  10  of ■ Appemta  a . it 
hinges  on  the  assumption  that  the  Municipality  will  shortly  adopt  a by  lav 

following  effect : — , . 

« Buildings  on  either  side  of  a common  rear  boundary  shall  on  reconstiuc- 
bn  be  set  back  (vide  Diagram  No.VII)  so  that  the  open 
the  lower  building  and  the  common  boundary  shall  be  one-lourth  as 
broad  as  the  lowfr  building  is  high  and  the  open  spaee  between  the 
two  buildings  shall  be  half  as  broad  as  the  higher  building  is  high. 

19.  In  applying  the  rear  air  plane  rule  to  the  case  of  a site  back  to  back  with 
site  already^ built  on,  the  Trust  act  as  if  the  old  building  had  already  been  s 

back  under  this  proposed  by-law,  with  the  result  that  until  lu  is^  j . 

back,  the  rear  open  space  is  less  than  it  should  be  under  the  63  2 ^amla  c 1 ^ 
deviation  from  the  631°  standard  is  however  eliminated  so  soon  as  the  old  bmldmg 
is  reconstructed  ” and  meanwhile  a considerable  improvement  is  effected  without 

undue  hardship  to  either  of  the  parties  concerned.  , i-r.-  • 

20.  Such  concessions  to  landlords  are  however  unnecessary  in  localities  in 

which  the  building  sites  have  not  long  been  built  upon  ; and  there  a closer  aVW™1 
mation  to  the  Calcutta  standard  may  he  secured  by  requiring  each  site  to  have  sufficient 
rear  oven  space  to  allow  of  the  03 1°  rear  air  plane  reaching  the  gwund  within  the  site 
and  not  covering  any  part  of  the  adjacent  site  { vide  Diagram  No.  XXXI  m Appendix  rq. 


(b)  Side  open  spaces. 

21.  The  shocking  defects  in  insanitary  houses  of  the  2 types  commonest  in 
Bombay  are  fully  set  out  with  special  reference  to  side  and  interior  rooms  in  Ap- 
pendix A to  my  lecture  on  “ Light  and  Air  in  Dwellings  in  Bombay  from  which 
Diagrams  Nos.  IX  and  X are  taken.  A glance  at  Diagram  No.  IX  will  at  once  show 
that  the  cutting  off  of  a 10'  strip  from  the  backs  of  the  houses  shown  therein  (deep 
houses  with  most  of  their  rooms  dependent  on  side  gullies  for  light  and  air),  as  a 
contribution  towards  a rear  open  space  20'  broad  between  these  houses  and  those 
in  their  rear  will  leave  the  bulk  of  the  rooms  as  devoid  of  light  and  air  as  before. 
Even  in  houses  of  the  shallower  and  more  regular  type  shown  in  Diagram  No.  X the 
provision  of  a 20'  rear  open  space  will  not  benefit  interior  rooms  which  are  too  far 
from  both  front  and  rear  to  be  adequately  lighted  and  ventilated  from  those  faces. 

22.  Section  348* *  ( 1 ) (e)  of  the  Bombay  City  Municipal  Act  was  no  doubt 
directed  towards  meeting  this  difficulty,  and  the  legislators  no  doubt  anticipated 
iliat,  while  the  law  laid  down  minimum  dimensions,  by-laws  would  be  framed  to 
make  the  actual  dimensions  of  side  spaces  and  interior  chauks  sufficient  to  ensure 
adequate  lighting  and  ventilation  of  side  and  interior  rooms  ; but  unfortunately 


[Note. “ On  reconstruction  ” will  have  to  be  defined  and  explained  ; the  set-back  ought  to  be  enforced 

whenever  any  alterations  in  rear  rooms  amounting  to  more  than  necessiry  repairs  not 
affecting  the  dimensions  of  the  room  or  the  stability  of  the  house  are  carried  out.] 
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24. 
of  1905. 


no  such  by-laws  were  framed  until  1910,  and  meanwhile  the  practice  was  for  builder 
to  evade  the  law  by  representing  buildings  really  intended,  and  before  long,  actually 
used  as  chawls  as  not  being  chawls , so  that  side  spaces  could  be  kept  at  the  minimum 
of  two  feet  breadth,'  while  all  chunks,  even  in  buildings  70'  high,  were  of  the  minimum 
dimensions  O'  x 6'.  , The  consequence  is  that  side  gullies,  however  long  and  crooked, 
are  commonly  only  3'  to  4'  broad,  even  when  the  houses  on  either  side  are  70'  high. 
Moreover,  eaves  overhang  and  windows  project  into  these  side  gullies,  and  as  open  drains 
fed  by  sullage  and  even  in  some  cases  sewage  are  laid  in  them,  and  filth  of  all  kinds 
is  thrown  into  (hem  from  the  side  windows,  the  air  in  them  is  so  horribly  foul  that  it 
is  dangerous  to  keep  the  windows  overlooking  them  open. 

23.  Mr.  Harvey’s  recommendation  for  dealing  with  this  serious  evil— the 
inadequacy  of  side  open  spaces  for  the  purpose  of  lighting  and  ventilating  side 
rooms  abutting  thereon — was  : — 

(a)  The  whole  of  at  least  one  side  of  every  room  should  be  an  external 
..  ,, . abuttm8  011  the  open  air  or  should  abut  on  an  interior  open  space 

" (6)  Such  external  wall  when  situated  at  the  side  of  the  building  should 
abut  on  an  open  space  of  not  less  than  ten  feet  in  width  extending 
along  the  whole  length  of  the  wall  and  belonging  exclusively  to  the 

mildmg.  In  this  space  no  open  drain  except  for  rain  water  should 
be  allowed. 

Ibis  important  recommendation  was  entirely  ignored  by  the  legislators 

loin  i A™  n°  S °U,bt  considered  by  the  Committee  who  drafted  the  by-laws  of 
1910  , but  the  new  by-law  on  the  subject  (No.  41,  vide  Appendix  D)  though 

it  does  effect  some  improvement,  is  most  unfortunately  worded  so  as  to  be  easily 
evasible,  and  3 years  experience  shows  that  in  practice  it  does  too  little  towards 
securing  to  side  rooms  adequate  lighting  and  ventilation.  The  maximum  side 
space  it  requires  is  6 feet  even  for  a 70  feet  building  ; and  though  this  space  must 
appeitam  exclusively  to  a particular  building,  so  that  between  two  new  70'  build- 

tbk  5rtl&lde  SP? 06  r m d 12  feiet’  lf  there  were  in  both  houses  rooms  depending  on 
this  side  space  foi  light  and  air  the  6'  space  is  allowed  between  a new  70'  buildiim 

and  an  old  one  built  up  to  the  boundary  of  the  adjacent  site.  These  spaces  fall 

far  short  of  those  recommended  by  Mr.  Harvey  and  those  required  by  Trust  rules 

stTndSd  o/Lbffn1001!!8  Jein®  h)r  oo  good  reason  required  to  satisfy  a far  lower 

“ sr 

irxy  rs  l vz 

is  entirely  groundless  and  unnecessarv  • /],*>■*  j Pl'  y ,an<* 

of  lighting  and  ventilation  enforced  in  the  rn<ip  f t i°  'i°°  i jcnso)l  wblJ  the  standard 

for  human  habitation  in  TltZ  MA™  If  "*  * * """* 

happen  to  lKM>rpr^  1910  there  are  side  rooms  which 

are  open  and  they  get  light  from  those  f];vJri<--eCailSe  ^ le  ends  the  s*de  Passages 
over  the  opposite' bSildings  ; bu“  ”ul  not  '“^direct  light  from 

mgs  hereafter  and  the  romns  trill  then  he  Wocked  b>'  b."lld- 

permits  the  blocking  up  of  the  ends  of  side  eciualeh  lighted.  The  by-law  itself 

can  be  seen  in  blocks  of  deep  houses  which  front6"  " f * d]sastl'°jls  results>  "Inch 

the  effect  of  the  by-law  when  an  old  44'  house  ad  ZVt  to  'rcM™  e • Stre*to-  Ther« 

is  to  perpetuate  the  old  insanitary  guilt-  2'  or 3“,?.  L 1 fwTV8  T omtn'fed 

have  it  broadened  in  the  middle  to  onlv  4'  tliev  1 !•*  '?.  t"°  and  to 

used  as  a rubbish  shoot,  which  trill  never  creating  a 4'  clunk, 

, "ill  ne'er  be  kept  properly  clean,  because  of  the 
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difficulty  of  access  from  the  two  ends.  An  actual  case  of  tins  kind  is  depicted  m 
Diagram  No.  X-A  which  also  illustrates  how  much  more  serious  the  e\  il  of  mac  e- 
quate  side  spaces  becomes  when  new  storeys  are  adder  to  t ie a jaceni  o i^se. . 

1 20.  The  adoption  of  Mr.  Harvey’s  recommendations  (sect  on  23)  *ould  result 

in  the  substitution  of  20'  minimum  side  spaces  between  louses^  uatelv  lighted 

gullies  for  the  lighting  and  ventilation  of  all  rooms  that  cannot  be 
and  ventilated  either  from  the  front  or  from  the  leai  oi  10111  _ , , j-j  / 

Trust  light  plane  ride  has  exactly  the  same  effect  *n  the  ease  of  home  40  hyh  above 

plinth  level ; hut  the  minimum  side  open  space  is  10  he  tween 

holding  ; moreover , the  side  space  need  not  necessarily  he  had  in o ne 

half  in  his  neighbour's;  and  its  width  {above  the  absolute 

according  to  the  height  of  the  adjacent  buddings  and  is  m general  (vide 

Nos  XVIII  to  XXI  of  Appendix  B)  half  as  broad  as  the  higher  house  is  high  abi 

plinth  level,  so  that  direct  light  enters  even  the  lowest  room  m the  lower  house  at  an  angle 

of  03^  to^  ^wzonkd^  ^ in  suggesting  that  the  side  open  space  should  be 

not  less  than  10'  in  width,  Mr.  Harvey  had  in  view  the  broadening  of  this  space  under 
the  03-2°  rule  according  to  the  height  of  the  abutting  buildings  just  as  he  specific  all  v 
proposed  at  the  end  of  the  same  paragraph  for  rear  open  spaces  ; but  m the  absence 
of  a specific  provision  in  the  by-law  he  proposed,  it  would  no  doubt  be  held  that 
no  more  than  10'  side  open  space  could  be  required  between  an  old  building  l> 
high  already  constructed  right  up  to  the  edge  of  its  site  and  a new  08  budding.  n 
such  a case,  the  Trust  light  plane  rule  strictly  applied  would  require  a 33  side  open 
space  (vide  Diagram  No.XI),  while  the  existing  Municipal  By-law  41  requires 
no  more  than  6'  : but  as  in  the  case  explained  in  paragraph  19  above,  so  m the 
case  cited,  in  anticipation  of  the  old  building  being  set  back  on  reconstruction, 
the  Trust  would  allow  an  ad  interim  deviation  from  the  strict  rule  and  lequiie  on  \ 
164'  to  be  reserved  as  side  open  space  in  the  new  building  site.  It  yen  this  16* 
required  by  the  Trust  sounds  a lot  to  give  up  to  open  space  compared  with  the  b 
required  by  the  Municipality  : but  there  can  be  no  doubt  that  the  0 is  altogether 
inadequate  and  results  in  the  ground  floor  rooms  being  very  dark  and  ill- ventilated. 

28.  The  33'  required  by  the  Trust  between  new  68'  buildings  is  generally 
divided  equally  between  the  two  buildings  so  that  each  contributes  16o  . Moie- 
over,  this  open  space  extends  not  through  the  whole  depth  of  the  building  but, 
as  explained  in  Appendix  B,  paragraph  4,  and  Diagram  No.  15,  only  alongside 
the  rear  extensions  for  so  far  as  there  are  rooms  which  cannot  be  lighted  from  the 
front  or  rear  of  the  house,  or  from  interior  chauks.  On  the  other  hand,  between 
22'  buildings  the  Trust  require  {vide  Diagram  No.  XII)  only  10'  side  open  space 
(if  any)  and  between  32'  buildings  15'  and  it  is  only  when  the  buildings  on  either 
side  are  42'  high  that  the  minimum  of  20'  suggested  by  Mr.  Harvey  is  required. 
On  the  whole,  the  requirements  of  the  63-|°  light  plane  rule  represent  the  mean 
between  the  prescriptions  suggested  bv  Mr.  Harvey  and  the  too  lax  requirements 
of  the  Municipal  by-laws.  The  rule  is  found  to  work  well  in  actual  practice  and 
may  with  great  advantage  be  adopted  by  the  Municipality. 


{c)  Interior  Open  spaces — Chauks. 

29.  Chauks  or  interior  open  spaces  within  buildings  have  always  been  a feature 
of  buildings  in  Bombay.  They  are  necessary  in  deep  narrow  buildings  for  the 
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lighting  and  ventilation  of  rooms  in  the  centre  of  the  building  ; but  unfortunately 
they  have  never  outside  Improvement  Trust  Estates  been  made  of  sufficient  dimensions 
to  admit  of  the  proper  lighting  and  ventilation  of  ground  floor  rooms.  In  buildings 
occupied  by  one  room  tenements  these  chauks,  being  no  man's  land,  are  commonly  used 
as  rubbish  shoots  and  are  rarely  kept  clean.  In  the  old  high  buildings  in  the  Fort  the 
original  object  of  the  chauk  seems  often  to  have  been  merely  to  keep  a well  open  to  the 
sky,  so  that  chauks  4'  x 5'  are  not  uncommonly  found  in  buildings  70'  high. 

30.  The  Bombay  City  Municipal  Act  of  1888,  section  348  (7)  (e)* * * § 'limited  the 
superficial  area  of  chauks  to  an  absolute  minimum  of  6'  x 6'  and  further  required 
that  this  area  should  be  not  less  than  ,^-th  of  the  aggregate  floor  area  of  all  the  rooms 
abutting  on  the  chauk,  and  should  be  free  from  any  erection  thereon  and  open  to 
the  sky.  Nevertheless,  the  Corporation  passed  By-law  31  f under  this  very  Act 
overriding  ultra  vires  the  provisions  of  the  Act  by  allowing  projections  over  the 
open  space  to  the  extent  of  6"  all  round  and  permitting  what  was  supposed  to  be 
open  space  in  the  chauk  to  be  crossed  by  passages  between  rooms  on  upper  floors. 

31.  Mr.  Harvey  recognised  that  the  prescribed  minimum  area  of  chauks  was 
too  low,  that  the  open  space  should  be  entirely  open  to  the  sky  and  free  from 
encroachments  and  that  the  area  should  be  proportionate  to  the  height ; and  fol- 
lowing the  Calcutta  By-laws  he  recommended  that — 


’*  ( a ) The  whole  of  at  least  one  side  of  every  room  should  be  an  external 
wall  abutting  on  the  open  air  or  should  abut  on  an  interior  open  space . 
” (c)  Every  interior  open  space  referred  to  in  (a)  above  should  have  a mini- 
mum superficial  area  of  one-fourth  $ of  the  aggregate  floor  area  of 
all  the  rooms  abutting  thereon  and  a minimum  width  of  8',  and  should 
be  open  to  the  sky  and  free  from  any  erections  or  encroachments  of 
any  kind.  The  height  of  any  face  of  a dwelling  abutting  on  such 
open  space  should  not  exceed  twice  § the  width  of  the  open  space 
measured  from  such  face  to  the  opposite  face  ; but  when  a dwelling- 
house  has  more  than  two  storeys,  the  storeys  above  the  second  should 
not  be  taken  into  account  in  applying  this  rule  as  to  height,  if  they 
are  built  on  not  more  than  two  sides  of  the  house.” 

As  in  the  case  of  rear  and  side  open  spaces,  the  legislators  of  1905  took  no 
^commendation,  leaving  the  Municipality  to  deal  with  the  matter  in 
I he  Corporation  took  another  5 years  to  pass  the  by-laws  and  then  in  1910 
"fV  -L  reVr°duced  in  By-law  41  (7)  (/>),*{  the  provisions  of  the  original  Act  and  met 
.lr.  Harvey  s recommendations  only  to  the  extent  of  abolishing  the  ultra  vires  provisions 
oj  old  By-law  31  which  permitted  encroachment  on  the  open  space. 

3,>.  Since  1910  quite  a large  number  of  inadequate  chauks  have  been  constructed 
in  new  or  rebuilt  buildings  outside  Improvement  Trust  Estates,  and  the  longer  the 
amendment  of  By-law  41  is  deferred  the  more  such  insanitary  chauks  will  be  constructed 
and  the  greater  will  be  the  cost  of  removing  or  enlarging  them. 

54.  Now  there  is  no  reason  why  rooms  lighted  and  ventilated  from  a chauk 
should  not  be  required  to  satisfy  as  high  a standard  of  lighting  and  ventilation 
as  rooms  lighted  from  front  rear  or  side  open  spaces  : rather  the  standard  should 
, 6 higher,  since  the  air  m chauks  is  not  reached  by  air  currents  along  streets  and 
lear  open  spaces  and  is  apt  to  become  stagnant.  So  in  this  one  matter  of  chauks 


32. 
notice  of 
by-laws. 
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the  Trust,  instead  of  following  as  usual  a middle  co™ 

posals  and  Municipal  methods,  go  rather  farther  than  • tl1P\ame  63l°  liaht 
10'  X 10'  the  absolute  minimum  chauk  area  and  they  svmp  y app_y 
plane  rule  to  rooms  abutting  on  chauks  as  they  app  y to  a ° er  ^ ^2 

' 35.  The  effect  of  this  is  shown  in  Appendix  B,  ^ 

to  14.  Generally  the  chauk  must  be  at  least  hah  as  roa ' u £aceg  ^her 

as  appears  to  be  customary  in  Calcutta,  the  chau  ' is  ui  , £ hiqher 

than  the  other  faces,  then  the  breadth  must  be  at  least  taUthe  >»*'<>  th  ' 
faces,  otherwise  the  ground  floor  rooms  on  the  lower  side  will  not  get  direct  ngnt 

**  a36ng!Tt  is  6u?ne«togl Xb!r  atfthAhauk  rules  by  prescribing  that  the 
minimum  supeS  areahould  be  one-fourth,  as  Mr  Harvey  proposed,  or  one- 
r-nth  as  the  Act  and  the  Municipal  by-laws  have  it,  of  the  aggregate  floor  area  ox 
the  rms  abutting  thereon  : because  the  681*  rule  brings  ^cient^gU  to  he 
exterior  wall  of  the  room,  and  the  Trust's  rule  prescribing  that  the  window  area 
in  that  exterior  wall  shall  be  not  less  than  one-fourth  of  the  wall  area  and  no o less 
than  one-fifteenth  of  the  floor  area  ensures  sufficient  penetration  oy  he  lig-it 
the  interior  of  the  room.  The  Municipality  will  therefore  do  well  to  adopt  the  Trust  s 
(331°  light  plane  rule  not  only  for  side  open  spaces  but  for  interior  chauks. 

(d)  Window  area. 

37.  The  Municipal  Act,  section  348  (/)  ( j), * requires  that  every  room  shall 
have  one  wall  abutting  on  an  open  space  and  provided  with  doors  and  windows 
aggregating  in  area  at  least  one-fourth  of  the  area  of  the  wall  ; but  apart  f tom  th 
fact  that  the  open  space  outside  the  wall  may  be  narrow,  dark  and  foul,  there  is  no  pres- 
cribed relation  between  the  window  area  and  the  floor  area,  so  that  in  deep  nan  on  room* 
only  the  end  nearest  the  window  is  properly  lighted,  while  the  remainder  is  common  y 
partitioned  off,  after  the  completion  certificate  is  given  and  the  Municipal  Inspectors 
no  longer  have  the  building  under  supervision,  into  separate  tenements  which  get  next 
to  no  light  or  ventilation.  Recognising  this  evil,  Mr.  Harvey  recommended  that 
doors  should  be  left  out  of  account  and  that  windows  or  gratings  equal  to  ^10ili 
of  the  floor  area  of  the  room  should  be  enforced  ; but  outside  Improvement  Trust 
Estates  this  recommendation,  like  most  of  Mr.  Harvey’s  recommendations  on  the 
subject  of  lighting  and  ventilation,  went  unheeded.  1 here  has  been  no  change  in 
the  Municipal  Act  and  by-laws  and  outside  Improvement  Trust  Estates  the  defects 
against  which  the  recommendation  was  directed  have  gone  on  increasing  in  numbci 
with  the  increase  in  buildings  all  through  these  last  12  years. 

38.  Recognising  that  it  is  useless  to  bring  light  and  air  merely  to  the  outside 
wall  of  a room  used  for  human  habitation  without  taking  measures  to  secure  ade- 
quate penetration  of  this  light  and  air  into  the  interior  of  the  room,  the  Trust  sup- 
plement their  light  and  air  plane  rules  by  rules  providing  that  every  such  room  shall  have  a 
wall  abutting  on  a 63|°  light  plane  which  has  a permanently  open  air  space  above  it, 
and  requiring  (i)  that  at  least  one-fourth  of  the  area  of  such  room  wall  shall  be  occupied 
by  doorways,  windows  or  other  openings  for  the  admission  of  light  and  air,  and  (it) 
that  the  aggregate  area  of  all  such  openings  into  the  room  from  such  light  planes  shall 
be  at  least  equal  to  one-seventh  of  the  floor  area  and  shall  include  an  area  at  least  equal 
to  Tg th  of  the  floor  area  through  which  light  will  still  penetrate  when  the  doors  are  shut. 

39.  The  first  requisition  merely  amplifies  section  348  (1)  Of  of  the  Bombay 
City  Municipal  Act  by  limiting  the  openings  which  count  towards  the  legal  minimum 
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it  where!  fbu‘r  M63^  .hs}it  plane  which  lias  a permanently  open  space  above 

conn!  T?  e‘  ?“  Munic.,pal  Act  openinSs  ,nt0  » dark  4'  side  gully  would  all 
count  1 he  second  requisition  prevents  the  construction  of  very  deep  rooms  the 

fai  end  of  which  can  never  be  adequately  lighted  from  a window  that  satisfies  the 

the  MqU1SI-  ? T yi’  eVen  ,f  t*  ,63i°  rul°  is  {ally  satisfied-  The  difference  between 
y my“  ‘r  by;LaWS  and  ,the,  J rust  b>-laws  is  illustrated  in  the  case  of  the 
,,  x 1 0 X.'J 0 »l0u,R  fl°or  room  in  a house  40  high  shown  in  Diagram  No.  XIV  The 
Municipality  would  have  to  pass  a plan  showing  this  room  provided  with  a solid 
wooden  door  of«>j'x4'  = ) 25  square  feet  in  the  side  a.  b.  (even  if  the  room  had 
/ (,fc  R1  °Pen“1g  f°r  admission  of  light  and  air  and  even  if  it  were  50'  dee  id 
because  section  348  (. 1 ) (,)*  is  complied  with,  but  under  the  Trust's  requisition  Jpg 

least  ( , -)  4 2&  square  feet  out  of  the  10(1  square  feet  in  wall  a.  b.  would 

have  to  be  taken  up  with  doors  and  windows  and  (S?™ -)  20  square  feet  would 
have  to  be  glass  or  open  area  through  which  light  could  obtain  im-ress  when  the 
door  is  shut.  Any  openings  there  might  be  in  the  wall  a.  d.  would  be  excluded 

hTn^5TtSTment’i  nal,Se  the-  °|,en  ypace  u"tside  « too  narrow  to  allow  of 
the  032  light  plane  rule  being  satisfied;  so  in  addition  to  the  door  which  is  alnnp 

(centred  by  Municipal  by-laws  the  owner  would  under  Trust  by-laws  Imre  to  provide 
lation  near  th°e"top  “tail  c.  d W W0Uld  als0  **  «“*"*“  *“  vend- 

• x40'  Tlle. Trust  rulf  LS  1‘at^ler  ies8  stringent  than  Mr.  Harvey’s  in  so  far  as  thp 

Pt"xvazd.  r ■ - “•  t 


Application  of  by-laws  to  existing  buildings. 

not  atLdy^erLfto  Ze  adopted  mo 

left  for^discussion  is  the^nraaV^Sn  with  in^a^pi,  ^y  ^HeStiT 

after  removal  of  a certain  proportion  of  nosts  k ^ ^°lllr"  ^ubf>tantial  reconstruction 
cases  the  general  rule  should  be  that  all  alt  r ' V ° 1S  fnCt  ?.xa  s’  ant  that  in  other 
out  in  accordance  with  the  Act  and  ChlTZT\  ^ be  Carried 

any  contravention  of  the  same  exception  b’pin  °j1  d not  be  such  as  to  cause 

repairs  not  affecting  the  position  or  dimensions  of  thfbuMim*. 

to  which  Mr.  Harvey 'referred ' as^n* ) xtibta.  cl<?n,°ln!'late  .thc  tl'cee  classes  of  work 
and  (3)  other  alterations  and  additions’.' 

nnssioner  had  very  little  control  over  existino-  Kml  li  ° i Act  1 1868  the  Com- 

on  sites  on  which  there  had  at  anv  previous  ti,1^  °m  3.lllldlngJT  newly  erected 

and  still  can  evade  all  the  building  regulations  ^bl“ldln^s*  JU  owner  could 

entirely  reconstructing  his  buildine/  bu  doina  thp  i H ^ ^iaVter  XII,  wen  when 

mended  that  when  ataildin^undWnStbS  ^TT  •Mr'  ?amy  ~ 
ergomg  substantial  alteration  the  opportunity 
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should  be  taken  to  bring  the  whole  building  into  conformity  wrth 

pality’s  up-to-date  building  regulations  But  because  it  to_Jalte  buildiiK^ 

require  the  extensive  alterations  involved  by  compliance  1 i " 

regulations  to  be  carried  out  all  over  the  building,  when  he  reeom- 

templating  only  a few  minor  alterations  in  a small  pait  o ( , vith  the 

mended  that  in  the  case  of  such  minor  alterations  class  (.  ) e(  • ^ emselves 

building  regulations  should  be  enforced  only  in  respect  of  the  alte5^°P 
and  not  in  respect  of  the  part  of  the  house  left  untouched  ; w. h e 01  atoa^ Oo 
of  the  2nd  class-necessary  repairs-he  thought  that  the  owner  might  be  left  to  Ins 

own  devices,  free  from  Municipal  regulations.  ■ . nii  that  t}ie 

43.  So  far  very  Utile  has  been  done  to  meet  these  recommenMiwns > . .aU  that  me 

amending  Act.  of  1905  did  was  to  withdraw  the  prmou, 

on  sites  that  had  ever  before  been  built  on  from  the  requirements  of  section  34H. 

44  The  By-laws  of  1910  contain  the  following  clause 

“ These  by-laws  shall  have  no  application  to  any  works  to  be  done  on  or  to  any 
already  existiny  building  unless  and  except  to  the  extent  to  which  such 
work  is  such  as  is  described'  in  section  342*  of  the  Act. 

This  taken  with  the  definition!  of  “ construction  work  on  a building  has  tlie 
effect  of  combining  Mr.  Harvey’s  classes  (1)  and  (3)  under  the  less  stringent  control 
that  Mr.  Harvey  proposed  for  class  (3)  only,  so  that,  however  much  a budding  ma\ 
be  altered  or  added  to,  the  by-laws  can  only  apply  to  the  altered  part  or  the  new 
part.  In  so  far  as  there  may  be  alterations  not  of  the  nature  of  additions,  the  new 
by-laws  have  effected  some . improvement  ; but  an  immense  amount  of  iann  >as 
been  done  in  the  past  and  is  still  being  done  and  will  yet  be  done  by  allowing  additions , 
however  sanitary  in  themselves,  to  be  made  to  old  buildings  which  do  not  comply  with 
up-to-date  standards  of  sanitation,  especially  when  the  addition  takes  the  shape  of  a 

new  storey.  , , Ti  ,, 

45.  In  all  the  insanitary  areas  that  have  been  " represented  to  the  trust  n\ 

the  Municipal  Commissioner,  a large  number  of  additional  storeys  have  been  pei- 
mitted  since  the  date  of  the  representation,  and  thus  the  cost  of  acquisition  has  been 
immensely  increased  : but  that  is  by  no  means  the  full  extent  of  the  harm  done. 
Throughout  the  congested  areas  of  Bombay,  whether  " represented  or  not,  there  hate 
been  new  storeys  added  to  very  many  houses  in  the  last  12  years,  and  a visit  to  these 
congested  areas  or  even  a study  of  Diagrams  Nos.  VIII,  IX,  X and  XA  will  soon  make 

the  enquirer  realise  that  however  serious  the  evils  resulting  from  congestion  of  houses  ol 
one  or  two  storeys  on  building  areas  may  be,  those  evils  are  greatly  intensified  when 
additional  storeys  are  added  to  these  houses,  and  the  dark,  narrow,  foul  gullies  and  the 
rooms  abutting  on  them,  are  thus  made  darker  and  fouler  still. 

4G.  Some  idea  of  the  extent  to  which  this  evil  has  grown  may  be  gathered 
from  a study  of  the  models  in  the  Improvement  Trust  Office  showing  the  houses, 
of  which  Diagram  No.  IX  gives  the  present  ground  plan,  and  Diagram  No.  VIII  the 
ground  plan  as  in  1872. 

47.  The  onlv  recommendation  in  Mr.  Harvey's  report  to  which  I am  strongly 
opposed  is  the  recommendation  that  additions  to  buildings  should  be  brought 
under  the  secondary  control  of  class  3.  1 think  it  is  of  the  utmost  importance  that, 

following  English  precedents,  the  by-laws  should  be  at  once  altered  so  as  to  provide  that 
no  addition  to  any  building  shall  be  allowed  unless  the  whole  building  is  altered  so  as 
to  satisfy  the  requirements  of  the  new  by-laws,  at  any  rate  as  regards  exterior  and 
interior  open  spaces,  dimensions  of  rooms,  windows  and  stair-cases  and  materials 
of  floors,  walls  and  roofs. 
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48.  To  encourage  owners  to  make  the  necessary  alterations  at  an  early  date. 
I would,  in  cases  of  large  straggling  houses,  allow  any  substantial  part  of  the  house 
that  can  be  cut  off  from  the  rest  of  the  house  to  be  treated  as  if  it  were  a separate 
house  for  the  purposes  of  this  rule. 

49.  As  to  alterations,  I agree  with  Mr.  Harvey  that  there  should  be  a distinc- 
tion between  substantial  alterations  involving  a large  part  of  the  building 
and  minor  alterations  ; but  his  method  of  drawing  the  line  admits  of  evasion” 
just  as  the  wording  of  sections  337  and  342  * of  the  Act  does,  by  the  simple 
device  of  piecemeal  alterations  of  a house.  It  is  therefore  necessary  to  find  some 
other  method  of  drawing  the  line  between  class  (1)  and  class  (3),  substantial  and 
minor  alterations.  I think  it  will  be  best  to  make  a list  of  alterations  that  should 
be  placed  in  the  category  of  substantial  alterations , somewhat  similar  to  the  list  in 
Buie  52 f of  Schedule  17  of  Calcutta  Municipal  Act : but  here , to  avoid  hardship. 
I would  take  the  room,  not  the  house,  as  the  unit,  and  require  that  when  substantial 
alterations  are  made  in  any  room  the  whole  room  shall  be  so  altered  as  to  bring  it  into 
conformity  with  all  the  latest  building  regulations. 

50.  The  Trust  of  course  have  a less  difficult  problem  than  the  Municipality 
to  deal  with,  because  they  have  very  few  old  buildings  ; they  are  therefore  able  to 
apply  their  rules  in  their  entirety  to  all  cases,  the  only  exception  being  the  cases  in 
which  their  plots  have  old  house  sites  outside  their  estates  abutting  on  them.  In  such 
cases,'  as  explained  in  paragraphs  18  and  19,  they  allow  temporary  deviations  from 
the  63  J standard  in  anticipation  of  open  margins  being  ultimately  provided  in  the 
plots  outside  their  estates  ; and  it  is  to  be  hoped  that  the  Corporation  will  decide  to  adopt 
the  same  policy  in  pursuance  of  the  recommendations  of  the  Committee  appointed  to 
tense  their  by-laws.  This  will  go  a long  way  towards  effecting  the  necessary  im- 
provements, especially  if  the  Trust  co-operate  by  acquiring  the  land  required  to 
make  4'  gullies  between  rows  of  houses  20'  broad  as  contemplated  in  their  new  Undria 
btreet  Improvement  Scheme.  The  compensation  owners  will  get  for  this  land  will 
serve  as  a contribution  from  the  public  purse  towards  the  cost  of  providing  the 
house  with  a rear  open  space  and  will  be  justified  by  the  consideration  that  the 
provision  Oy adequate  rear  open  space  between  rows  of  buildings  and  incidentally 
oi  tac  imes  for  conversion  of  privies  into  water  closets  is  thereby  expedited,  to  the 
great  benefit  of  public  health,  whereas  if  each  owner  is  allowed  to  defer  providing 
ms  ieai  open  space  until  he  is  making  substantial  alterations  in  his  house  it  will 
be  many  years  before  any  improvement  of  a whole  row  of  buildings  can  be  made. 


Simplifications. 

ol.  It  would  add  greatly  to  the  simplicity  of  the  Municipal  by-laws  if  it  were 
the  aw  as  ic  is  m many  towns  m England,  that  no  part  of  a building  may  exceed  in 
height  the  breadth  of  the  broadest  road  on  which  it  abuts.  This  would  do  away  with 
a 1 the  complications  due  to  setting  back  the  upper  floors  of  buildings  (vide  para 
11  and  proviso f to  section  349-B  of  the  Municipal  Act)  and  it  would  p:  event  the 
creation  of  any  more  of  the  eyesores  which  one  finds  all  over  the  City  in  consequence 

the  like  '7  me  bemg  br°ken  hy  Proiectin§  heads  of  roof  staircases,  banglis  and 

There  will  be  a further  gain  in  simplicity,  if  a formal  private  covenant 
be u ween  two  parties  to  keep  any  area  as  permanent  open  space  can  be  replaced 
by  a jomt  declaration  made  before  the  Municipal  Comniissioner,  recorded  by  hTm 
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is  that  a “tsfbv  T:t^{ 

no  easements  over  his  neighbour  B’s  property  should  suffice  to  save  Bsp  ope  y 
from  the  creation  of  such  easements  in  future  just  as  it  B,  mstea 1 or  oto.ru ng 
affidavit,  had  put  up  a hoarding  along  the  boundary  between  the  two  prop 


Recapitulation. 


04.  To  recapit^^have  ^o^^t  the  j— 

In  ^ Bombay  City  Municipal  Act  and  by-laws 
which  Mr  Harvey  suggested  in  1901,  with  a view  to  removing  these  defects,  though 
considered  when’the°Act  was  amended  in  1905  and  when  the  new  by-laws  were 
naied  in  1910,  have  not  yet  been  carried  out,  and  that  consequently  evils  resulting 
rom  these  defects  have  gone  and  are  still  going  from  bad  to  worse  m the  areas  in 
ouestion  in  the  12  years  that  have  elapsed  since  Mr.  Harvey  first  brought  the  matter 
Tthe  notice  of  the  Municipality.  Following  in  the  main  Mr.  Harvey’s  recom- 
mendations, I have  recommended  certain  remedies  for  the  several  defects,  the  chiei 
of  which  are  as  follows  : — 


Defects  in  the  Act  and  By-laws. 


Para.  9.— Want  of  a legal  limit 
to  the  height  of  a building  that 
does  not  abut  on  any  street. 


Para.  1 1. — Want  of  a legal  limit 
to  the  height  of  buildings  in 
the  rear.  , 


Para.  12. — Want  of  a provision 
requiring  every  house  to  be 
provided  with  rear  open 
spaces. 


Evils  resulting  therefrom. 


Para.  9.— High  buildings  erect- 
ed in  higgledy-piggledy  dis-  | 
order  shutting  out  light  and 
air  from  neighbouring  build-  ! 
ings. 


Para.  11.— Buildings  gradually 
rising  towards  the  rear  in  set-  i 
backs  erected  so  as  to  shut  out 
light  and  air  from  their  neigh- 
bours. 

Para.  13. — Foul  narrow  gullies 
between  the  backs  of  build-  | 
ings. 


Remedies  suggested. 


Para.  10.— Enact  that  such  build- 
ings shall  not  be  extended  until 
the  limits  of  the  streets  on 
which  they  are  ultimately  to 
abut  ha'e  been  determined. 
Enforce  section  348  (6)  to  pre- 
vent the  erection  of  any  more 
such  buildings. 

Para.  11.— The  Municipality 

should  at  once  adopt  the  Trust’s 
rear  air  plane  rule  and  a cor- 
responding front  air  plane  rule 
in  their  building  by-laws. 

Para.  17. — For  congested  areas 
the  Municipality  should  at  once 
adopt  the  Trust’s  rear  air  plane 
rule  and  (para.  20)  for  other 
areas  the  Calcutta  rear  air  plane 
rule. 


Para.  22.— Inadequate  provi- 
sion in  Act  and  by-laws  for 
side  open  spaces  for  lighting 
and  ventilation  of  side  rooms. 


Para.  32. — Inadequate  provi- 
sion in  Act  and  by-laws  for 
securing  lighting  and  ventila- 
tion of  interior  rooms  from 
chauks. 


Para.  22. — Long  foul  narrow 
gullies  between  high  houses 
the  only  means  for  lighting 
and  ventilating  side  rooms 
abutting  on  them. 

Para.  29. — Far  too  small  chauks 
constructed  only  to  serve  as 
rubbish  shoots. 


Para.  28. — The  Municipality 

should  adopt  the  Trust’s  C34° 
light  plane  rule. 


Para.  36. — The  Municipality 
should  adopt  the  Trust’s  63J° 
light  plane  rule. 
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Defects  in  the  Act  and  By-laws. 


Print.  37. — Want  of  a prescrip- 
tion as  to  the  relat  ion  bet  ween 
the  window  area  and  the  floor 
area. 


Pam.  42. — -Inadequate  control  ! 
over  alterations  of  old  build-  I 
ing. 


Evils  resulting  therefrom. 


Para.  37. — -Deep  narrow  rooms 
inadequately  lighted  are  par- 
titioned ofl  into  separate  tene- 
ments, of  which  only  the  one  j 
nearest  the  exterior  wall  gets 
any  light  or  air. 


Paras.  44  <£  4 a.- — Old  buildings 
reconstructed  piecemeal  are 
not  subject  to  new  by-laws, 
with  the  result  that  the  origi- 
nal defects  remain  unaltered  : 
while  new  storeys  added  to  j 
old  buildings,  though  them- 
selves subject  to  new  by-laws, 
aggravate  the  evils  resulting 
from  inadequate  lighting  and 
ventilation  of  the  old  build- 
ings below  them. 


Remedies  suggested. 


Para.  40.— The  Municipality 
should  adopt  the  Trust  rule 
[para.  38)  requiring  every  room 
to  be  lighted  by  windows  open- 
ing on  to  an  adequate  exterior 
open  air  space  with  openings 
equal  to  at  least  1th  of  the  floor 
area. 

Para.  47. — The  by-laws  should 
provide  that  no  addition  to  an 
old  building  shall  be  allowed 
unless  the  whole  building  is 
altered  so  as  to  satisfy  the  re- 
quirements of  the  new  by-laws, 
and  (para.  49)  that  when  sub- 
stantial alterations  are  made 
in  any  room,  the  whole  room 
shall  be  so  altered  as  to  bring 
it  into  conformity  with  all  the 
latest  building  regulations. 
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APPENDIX  A. 

DIAGRAMS  I to  XIV 
Illustrating  Main  Note. 


VOL.  IV. — 11 


DIAGRAM  m I 

SHEWING  THE  63^°  REAR  AIR  PLANE 


Note:- 

The  air  plane  rule  requires  that  there 
shall  BE  NO  ERECTION  ENCROACHING  ON  THE 
AIR  SPACE  ABOVE  THE  AIR  PLANE  TO  THE 
RIGHT  OF  THE  VERTICAL  DOTTED  LINE. 


DIAGRAM  I MRU 

SHEWING  THE  63|°REAR  LIGHT  PLANE 

i 

i 

I 


NOTE:-  THE  LIGHT  PLANE  RULE  REQUIRES  THAT 
THERE  SHALL  BE  NO  ERECTION  ENCROACHING  ON 
THE  AIR  SPACE  VERTICALLY  ABOVE  THE  LIGHT 
PLANE  TO  THE  LEFT  OF  THE  VERTICAL  DOTTED  LINE. 


A 


THE  LIGHT  PLANE  EXTENDS 


AO  INFINITUM  FROM  CCUPvVARDS  BETWEEN  CA^CA 


DIAGRAM  mm. 

SHEWING  MAXM  HEIGHTS  OF  BUILDINGS 
ON  STREETS  OF  VARIOUS  WIDTHS  UNDER 
B.C.M.ACTSECTION  3 4 9 (VIDE  PARA  9) 
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(ii)  STREETS  UNDER  W BUT  OVER  26  WIDE.  M AX M FRONT  HEIGHT  OF 
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(iii)  STREETS  40  0R  MORE  IN  WIDTH  . MAX”  FRONT  HEIGHT  OF  HOUSES 

— — s WIDTH  OF  STREET  SUBJECT  TO 

A MAXIMUM  OF  70\ 
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DIAGRAM  MR  W. 

SHEWING  THE  EFFECT  OF  PROVISO  TO  8 C M. ACT  SECTION  549(B) 
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DIAGRAM  N°1ZX 

SHEWING  MIN^1  REAR  OPEN  SPACE  BETWEEN 
BUILDINGS  35  HIGH  PRESCRIBED  UNDER 
DIFFERENT  R U L E S (VIDE  §.  |g) 


35 

high 


OPEN  SPPCE. 


35 

high 


-as- 


-25- 


-60 — 


MR  HARVEY’S  RULE. 


DIAGRAM  M°  VTT 

TO  ILLUSTRATE  THE  RULE  THAT  “BUILDINGS  ON  EITHER  SIDE 
OFA  COMMON  REAR  BOUNDARY  SHALL  ON  RECONSTRUCTION 
BE  SET  BACK  SO  THAT  THE  OPEN  SPACE  BETWEEN  THE  LOWER 
BUILDING  AND  THE  COMMON  BOUNDARY  SHALL  BE  \ AS  BROAD 
AS  THE  LOWER  BUILDING  IS  HIGH  AND  THE  OPEN  SPACE  BETWEEN 
THE  TWO  BUILDINGS  SHALL  BE  HALF  AS  BROAD  AS  THE  HIGHER 
BUILDING  IS  HIGH.  (VIDE  PARA  18) 


HIGHER  BUILDING  AT  DISTANCE 
FROM  LOWER  BUILDING 
l Ultimate  position) 


lower  building  at  distance. 

FROM  COMMON  BOUNDARY 
- One  Fourth  of  its  Height. 


3 Cases  Show n~  Ah  whatever  position  the  yellow  pair  oricinally  itre. 

THEIR  FINAL  POSITION  ,S  SHOWN  IN  O IRC  RAM:  SIMILARLY  WITH  PEO  g BLACK  PAIRS. 


diagram  n.° wr 

four  insanitary  houses  in  umarkhadi  oistrict 


SCALE  20-1 


NOTE: 


BLACK  LINES  SHOW  THE  SITES  OF 
HOUSES  IN  THE  Y EAR  1872. 

RED  LINES  SHOW  THE  PRESENT 
SITES  OF  HOUSES 
BLACK  S RED  FIGURES  SHOW  THE 
CORRESPONDING  NUMBER  OF  FLOORS. 


EAST 


U M A R K H 


for  detailed  floor  pl 
Vide 


AfJS  lor  EXIS  TING  BUILDINGS. 

i5/ag|<?am  ,V°9. 


SOUTH 


N8JX 


UMARKHADI  SCHEME. 

PLAM  QF  FLOORS* 

SCALE  ZO  FEET  TO  Ait  SUCH. 

NOTE 

Hatched  areas  indicate  properties  which  must 

BO  ACQUIRED  AHD  CLEARED  OF  BUILDINGS. 

Crossed  hatched  area  indicates  site  available 
FOR  EXTENSION  OF  EXISTING  BUILDING- 

Dotted  lines  indicate  projections  or  eaves. 

B INDICATE  OROUND  FuyOR  BUTTRESS. 

After  house  No.  74-70  is  removed  17  extra  rooms  can. 

Off  ADDED  ON  A NEW  FLOOR  ABOVE  THE  ADJACENT 

Room  Nos.  2-1 1 in  street  No.  76  and  0 ro  IS  in  street 
No.  70-72.  Four  additional  rooms  c an  s i construct- 
ed ON  THE  SITE  NORTH  OF  ROOM  N 0.  V IN  STREET 


O MAHHti/jo,  R o 4 D 


(rov1  Fh/ilnxinmi  Office.  fin’mKfVS 


SO  OF  H 


bM  &ru&i 

PORTION  OF  SECOND  NAG  PA  DA  IMPROVEMENT  SCHEME. 


PLAN  B REFERRED  TO  IN  APPENDIX  A % !6 
SCALE  W FEET  TO  A N INCH  . 


N°X 


Note  : 


CAOSSSS  D £ NO  TE  SUBSTANTIAL  HOUSES. 

C/fJf/N  LiN£4  /NO/ CATE  THE  STR/P  2d  QROAD  TO  BE 
CLEARED  OF  B U/LD/NGS . 

HATCHED  AREAS  ARE  THOSE  To  BE  AC9C//REO  AND 
CLEARED  i/y  ORDER  THAT  THE  CROSS  HA  TCHEO 
AREAS  HAY  BE  ASS/O/YED  TO  ADJACENT  HOUSES  - 
ASS/TES  FOR  PR/  WES  AND  IVASH/NQ  PLACES. 
THE  APRONS  // VO/CATE  T//£  ROUSES  TO  WH/CH  — 
EACH  SUCH  S/TE  /S  ASSIGNED. 


DIAGRAM  N?  X.  A 


"T 


SCALE  20  FEET  TO  AN  INCH. 


D O N G A | 


R E C 


U1T 


DIAGRAM  N9IXI. 


SHOWING  MINIMUM  SIDE  OPEN  SPACE  BETWEEN 
AN  OLD  BUILDING  68  HIGH  & A NEW  BUILDING 
68  HIGH  UNDER  VARIOUS  RULES. 


t- 


* 


‘ 


✓ 


- 


TRUSTS  63Ji  RULE. 
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Atf?  HARVEY'S  RULE. 
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diagram  rs?2nr 

SHEWING  HOW  IN  ACHAUK  WITH  4o'  BUILDINGS  ON  ONE 
SIDE  AND  20  BUILDINGS  ON  THE  OTHER  THE  GROUND  FLOOR 
ROOMS  IN  LOWER  BUILDINGS  SATISFY  THE  63i°  R U L E ON 
TRUST’S  ESTATES  BUT  NOT  UNDER  CALCUTTA  BY  LAWS. 


CALCUTTA. 


TRUST. 


DIAGRAM  NSXTZ 

A CASE  OF  INADEQUATE  LIGHTING 
UNDER  MUNICIPAL  BYLAWS  (VIDE  S 39/;) 

I 


3 sioe  gully 


THE  DOTTED  CHAIN  LINES  INDICATE  PARTITIONS 
3Y  WHICH  ROOMS  ARE  COMMONLY  DIVIDED  INTO 


[EWING 

ROOM 


5E  PAR  ATE  TENEMENTS. 


» 


appendix  b. 


The  Bombay  City  Improvement  Trust  63|°  Air  Plane  and  Light 

Plane  Bules. 


1.  The  regulation  (commonly  known  as  “the  63|°  rule”)  which  is  now  en- 
forced in  the  Bombay  City  Improvement  Trust  Estates  with  a view  to  securing 
ample  exterior  open  space  around  all  buildings  is  as  follows  : — 

“ Every  'person  who  shall  erect  a building  on  a Trust  plot  shall  provide  it  with 
adequate  means  of  access  for  external  air  on  its  rear  side  and  shall  provide  every  room 
intended  for  human  habitation  in  it  with  adequate  means  of  access  for  external  light  to 
the  satisfaction  of  the  Plans * Committee  who  will  ordinarily  be  guided  by  the  following 
rides  : — 


Definitions. — 1.  The  plane  lying  between  the  ground  behind  a building  and 
... ,,  T)  . „ the  2 straight  lines  drawn  downwards  and  outwards  from 

the  extremities  of  the  line  of  intersection  of  the  outer  surface 
of  any  rear  wall  of  the  building  with  the  roof  perpendicular  to  that  line  and  at  an  angle 
of  63^°  to  the  horizon  is  for  the  purposes  of  these  rules  described  as  a “ rear  air  plane  ” 
(vide  Diagram  No.  I,  Appendix  “ A ”). 


[Note. — The  G3£*  angle  has  a tangent  of  2:  1 ; so  the  airplane  always  reaches  the  ground  at  a 
distance  from  the  exterior  wall  equal  to  half  the  height  of  the  wall  above  the  level  of  that  ground.] 

Explanation. — Ordinarily  every  wall  on  the  side  of  a building  opposite  to  the 
side  which  abuts  on  a street  or,  in  case  the  building  abuts  on  more  streets  than  one, 
the  side  opposite  to  the  side  which  has  the  longest  frontage  on  a street,  is  taken  to 
be  a rear  wall  for  the  purposes  of  these  rules.  In  cases  in  which  the  building  abuts 
on  no  street,  and  in  other  cases  in  which  for  any  reason  there  is  room  for  doubt  as  to 
which  should  be  treated  as  the  rear  walls  of  a building  for  the  purposes  of  these 
rules,  the  Plans  Committee  will  decide  the  point,  having  regard  to  the  probable 
lay-out  of  roads  and  houses  in  the  vicinity  in  the  future  and  to  the  desirability  of 
making  each  owner  contribute  his  fair  share  to  a common  rear  open  space  between 
rows  of  buildings. 


(H) 


The  plane  lying  between  the  line  of  intersection  of  the  floor  of  any  room  in  a 
,,  L^t  plane’’  building  with  the  outer  surface  of  an  exterior  wall  of  the 


building  and  the  2 straight  lines  drawn  upwards  and  out- 
wards from  the  extremities  of  that  line  perpendicular  thereto  and  at  an  angle  of  63|°  to 
the  horizon  is  for  the  purposes  of  these  rules  described  as  a “ light  plane  ” (vide  Dia- 
gram No.  II,  Appendix  “ A ”). 


* The  liana  Committee  is  a commitee  to  which  has  been  delegated  the  Trust's  power  to  approve 
or  disapprove  plans  of  houses  to  be  built  on  the  Trust’s  Estates. 
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(iii)  “ Permanently  open  3.  An  (lit  space  is  deemed  to  be  permanently  open 

air  spnce.”  if — 

(i)  it  is  encroached  upon  by  no  structure  of  any  kind, 

and 

(H)  its  freedom  from  such  encroachment  in  future  is  assured  either  by  law  or 

by  Municipal  by-laws  or  by  the  fact  that  the  ground  below  it  is  a street 
or  is  appropriated  as  a permanent  open  space  or  otherwise* 

4.  A building  is  deemed  adequately  provided  on  its  rearside  with  means  of  access 

Standards.  for  external  air,  if  the  whole  space  verticcdly  above  all  its 

(i)  Bear  air  space.  rear  air  planes  ls  a permanently  open  air  space. 

5.  A room  is  deemed  adequately  provided  with  access  for  external  light  for  the  pur- 

(ii)  Lighting  of  room  for  pose  of  human  habitation,  if  the  whole  space  vertically  above 

human  habitation.  at  least  one  of  its  light  planes  is  a permanently  open  air  space. 

2.  All  buildings  on  Trust  Estates  abut  on  streets  ; and  adequate  access  of  light 
and  air  to  the  front  rooms  is  incidentally  secured  by  section  349B  of  the  Bombay 
City  Municipal  Act,  which  limits  the  height  of  buildings  according  to  the  breadth 
of  the  streets  on  to  which  they  abut.  The  rules  set  out  above  are  directed  towards 
securing  ample  exterior  open  space  in  rear  of  all  buildings,  whether  intended  for  human 
habitation  oi  not,  and  ample  interior  and  side  open  spaces  for  the  lighting  and  venti- 
lation of  rooms  used  for  human  habitation  that  are  not  lighted  and  ventilated  from  the 
front  or  rear  of  a house  ; they  practically  limit  the  portion  of  a building  site  on  which 
the  building  may  be  built,  so  that  the  plinth  can  never  be  co-extensive  with  the  site  • and 
incidentally  they  also  limit  the  height  of  the  rear  part  of  every  building  in  proportion 
to  the  open  space  around  it,  on  the  principles — 

(I)  that  the  higher  and  the  more  extensive  a building  is,  the  greater  must  the  open 

space  around  it  be 

and 

(2)  that  such  exterior  open  space  is  just  as  much  a sine  qua  non  for  a house 
as  the  plinth,  walls  or  roof. 

There  is  no  difficulty  about  the  application  of  this  regulation  in  estates  which 
are  regularly  laid  out.  The  simplest  case  is  illustrated  in  Diagram  No.  3— 
buildings  on  4 regular  plots  A,  B,  C,  D,  situated  with  others  between  a 50'  road  and 
an  80'  road  parallel  to  it. 

The  Air  Plane  Rule. 

3.  To  consider  first  the  air  plane  rule  : 

This  rule  is  directed  towards  securing  ample  open  space  for  perflation  of  air 
between  and  behind  rows  of  buddings,  whether  these  buildings  are  used  for  human 
habitation  or  not.  Incidentally  it  secures  ample  means  of  access  for  light  to  all  rear 
rooms  and  touts  the  height  of  buildings  in  proportion  to  this  open  space.  It  is 

:fn'tyhere^tta  h’\rU  6 hat  ,been  ad°Pted  its  entirety.  In  the  earlier  days 
£ * , ? * importance  of  having  some  absolutely  open  space  at  the  rear  of 

every  budding,  so  that  there  might  be  nothing  to  obstruct  the  perflation  of  air 
currents  between  rows  of  back  to  back  buildings  was  not  fully  recognised  and 
consequen  ly,  although  a rear  open  space  was  prescribed,  privies,  washing  places 
and  the  like  were  made  exceptions  to  the  general  rule  that  no  building  could  be 
elected  on  it.  This  exception  was  based  on  a similar  exception  which  appears  in 
the  by-laws  of  some  English  towns.  In  England,  however,  the  exception  is  n 
practice  conimed  to  ground  floor  buildings  ; but  the  Trust  used  to  permit  huge 

* I ids  suggestion  in  para.  62. 
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blocks  of  privies  and  washing  places,  sometimes  6 storeys  high,  to  be  erected  on 

the  rear  “ open  ” space.  These  seriously  interfere  with  the  perflation  of  air  and 

will  have  to  be  set  back  when  they  are  rebuilt.  JS'ow  the  Trust  not  on  y 

63f°  rear  air  plane  rule,  but,  in  order  to  ensure  a free  passage  of  air  ir°^1  J ■ 

least  20'  broad  at  the  rear  of  two  rows  of  buildings,  they  further  requn 

rear  open  space  10'  wide  be  kept  along  each  side  of  a common  rear 

for  this  requisition  the  development  shown  in  Diagram  No.  MolJc.  )C,  , i ’ 

A and  C have  arranged  for  the  rear  open  space  required  between  their  plots .to  ^ 

entirely  in  C’s  plot  while  B and  D have  kept  it  entirely  m B s,  and  tlieie 

viously  be  no  perflation  of  air  under  such  arrangements.  , 1A, 

Let  us  now  consider  the  effect  of  the  air  plane  rule  supplemented  by  the  10 

minimum  rule  on  buildings  in  the  plots  shown  in  Diagram  No.  3.  . 

Under  Bombay  City  Municipal  Act,  section  349B,  there  can  be  a continuous 
line  of  buildings  50'  high  on  the  50'  road  and  a continuous  line  of  buildings  70 
high  on  the  80'  road.  If  A and  B are  to  be  entirely  independent  of  one  another, .there 
must  under  the  63|°  rear  air  plane  rule  be  an  open  space  of  25  depth  behind  A s build- 
ing and  one  of  35'  depth  behind  B’s  {vide  Diagram  No.  5)  ; but  if  they  combine  to  share 
the  same  open  space  by  covenanting  with  one  another  for  its  permanent  retention  as  such 
this  svaceof  (25  x 35)  = 60'  between  them  can  be  reduced  to  35  {vide  D.agram  No.  b), 
and  will  not  necessarily  be  half  in  one  plot  and  half  in  the  other,  but  may  be  at  cuiy  posi 
tion  between  the  two  points  25'  on  either  side  of  the  common  rear  boundary.  Thus  A 
can  build  a 50'  high  building  up  to  10'  from  the  common  boundary,  if  B keeps  15 
rear  open  space  in  his  compound  : but  B can  then  build  70  high  on  } up  o 
from  the  common  boundary  {vide  Diagram  No.  7) ; from  that  point  up  to  the  edge 
of  the  25'  rear  open  space  his  building  must  be  cut  down  to  50  . Similarly  B can 
build  a 70'  high  building  up  to  10'  from  the  common  boundary,  if  A keeps  a 25  rear 
open  space  in  his  compound  {vide  Diagram  No.  8)  ; and  A can  then  build  i > igi 
from  the  rear  open  space  up  to  20'  from  the  front,  when  his  building  would  meet  what 
we  may  call  the  45°  front  air  plane  and  he  would,  under  Bombay  City  Municipal 
Act,  section  349Bf  and  its  proviso  have  to  reduce  the  height,  limiting  the  iront 

wall  to  50'.  . 

The  Light  Plane  Rule. 


4.  To  consider  next  the  light  plane  rule 

This  rule  applies,  not  like  the  air  plane  rule,  to  the  whole  side  of  a house  but 
to  particular  rooms  ; in  practice,  however,  it  is  unnecessary  to  consider  it  in  reference 
to  more  than  the  lowest  floor  used  for  human  habitation,  because  ifc  is  obviously 
satisfied  for  all  the  upper  floors,  if  it  is  satisfied  for  the  lowest. 

The  object  of  this  rule  is  to  secure  ample  means  of  access  of  light  to  rooms 
intended  for  human  habitation.  Incidentally  it  provides  for  access  of  air  also  ; and 
it  is  for  the  sake  of  better  provision  of  both  light  and  air  that  the  light  plane  is  taken 
as  extending  to  the  whole  breadth  of  the  exterior  wall  of  a room  and  not  only  to 
the  breadth  of  its  windows  and  as  rising  from  floor  level  and  not  only  from  window 

sill  level. 

To  explain  the  light  plane  rule  in  its  application  to  rear,  front,  interior  and 
side  rooms  in  a house  : — 

{a)  Rear  Rooms. 

Bear  rooms  can  be  dismissed  at  once  ; for  the  application  ol  the  A3 2 air  plane 
rule  to  any  house  incidentally  secures  compliance  with  the  light  plane  rule  of  the 


t Vide  Appendix  L). 
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louse  behind  it.  _ For  instance,  even  when  A and  B of  Diagram  No.  3 are  in  the  closest 
pernussibie  proximity  to  one  another,  the  air  plane  of  each  is  below  and  parallel  to 
He  light  plane  of  the  lowest  room  in  the  other,  vertically  separated  from  it  by  the 
leight  of  the  plinth  {vide  Diagram  No.  9) ; and  obviously,  if  the  space  above  the  air 

trull8  °Pel1’  S°  Vt?  ?paCG  ab0ve  the1IiSht  Plaile-  The  air  plane  rule  therefore 
2 ht  for/’elar1rooms  ^an  the  light  plane  rule,  and  the  excess  is 
the  gieatei  the  further  apart  the  houses  are  set,  and  the  higher  the  rooms  concerned. 

(b)  Front  Rooms. 

Similarly  with  front  rooms  ; only  there,  as  the  air  plane  is  generally  a 45°  plane 
and  never  at  a greater  inclination  to  the  horizon  than  63|°  {vide  Diagram  No  10) 
the  air  plane  is  farther  below  the  light  plane  than  in  the  rear  of  the  house  and  the 
extra  light  provided  is  therefore  considerably  more  than  in  the  rear. 


(c)  Interior  Rooms. 

r00T  [00T  ?huttin9  on  an  °Pen  “ chauk  ” «*&*»  the  building , 

“S  deTwl  -7 thelr  l!9%  0n  the  Ught  vlane  rule  ; and  consequently  the  chunks 

of  tfjli  VZiT'  7lde  ^gram  No-  H)  h*  I™*  34'  in  width  and  those 
of  a building  B oO  high  24  in  width,  if  the  lowest  rooms  are  on  a 2'  plinth  and  are 

intended  for  human  habitation.  [Outside  Trust  Estates  chauks  70'  high  are  common- 
Tfound  " lth  a breadth  of  only  6'  {vide  Diagram  No.  12)  ; and  even  then  the  air 
space  is  encroached  upon  by  eaves  or  other  projections.]  If  B’s  ground  floor  rooms 

will  b°edtW  fit  2'  plmth  (vide  DiaSram  N°.  13)>  the  lowest  light  planes 
ill  be  those  of  the  first  floor  rooms,  and  the  chauk  must  be  at  least  26'  broad  ; and 

t A ha*  similar  godowns  on  his  ground  floor  (vide  Diagram  No.  14),  the  breadth 

oi  his  chauk  can  be  reduced  to  16' ; but  the  6'  x 6'  chauk  so  common  in  residential 

S;tSlde  17flt  Es1tat?&r would  never  be  allowed  in  Trust  Estates,  except 
possibly  m a ground  floor  building  1 

O’ 

(d)  Side  Rooms. 

Side  rooms,  be.,  rooms  lighted  not  from  the  front  or  rear  of  the  house  or  from 
ntenoi  chauks  but  from  the  side  of  the  house,  must  under  section  348  (1)  (e)*  of 

ouired  bvTh  Clwili!Cipa  abut  °n  an  open  space  ; but  that  sPace  is  not  re- 
nrl  f i6  ^Ct  toJ?e  m°re  than  2'  broad’  and  sucb  2'  side  sPaces  are  commonlv 
Zr  7awd7  irUSt  fstates„  The  revised  Municipal  by-laws  of  1910  raise  the  2'  to 
6 for  70  buildings;  but  on  Trust  Estates  the  63|°  light  plane  rule  requires  the  side 

OTam  NoCei61  ^ ^ty98  7°'  With  2' PUnth  to  be  at  least  3±'  broad  (vide  Dia- 
'*  , b.n  Diagram  3 wants  a side  open  space,  but  C doesn’t,  the  whole 

ii  areaiaV^oi i1  h ’’  Z °jdl*arilT  Trust  States  are  laid  out  so  that  the  build- 

shfrpd  hv  ™ ef  th<3  T's.haPe  Me  Diagram  No.  15)  and  the  side  open  spaces  are 
sh  red  by  contiguous  plots.  In  the  case  shown  in  Diagram  No.  13  the  buildings 

thefm%\r7d0'Ciifarn  ^ ; but  tbose  on  plots  B and  D though 

• ; , i must  ( Vlde  Diagram  No.  5)  be  reduced  to  50'  in  the  rear 

e tensions  because  there  are  on  the  ground  floor  rooms  (Nos.  2,  3,  5 and  6)  for 

man  habitation  dependent  on  the  side  open  spaces  for  their  light  From  the 

r uleSbeepCn10nf^ ^Diagram  No.  16)  it  will  be  seen  that,  had  only  the  63§>  rear  air  plane 

t rd;T10nZ01l\  ™ *>  50'  would  have  been  requiredUy 

61  the  iearmost  10  of  buildings  B and  D ; but  then  the  ground  floor  rooms  2,  3.  5 


* Vide  Appendix  V 
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and  6 would  have  been  deemed  unfit  for  human  habitation  as  not  satisfying  the  63£  ° 
light  plane  rule.  To  make  them  fit  for  human  habitation  the  light  plane  rule  prac- 
itcally  necessitates  the  reduction  of  the  whole  25'  of  the  extension  to  50'  height 
This  is  made  clear  by  Diagram  No.  17,  which  shows  how  any  building  above  50' 
height  would  encroach  on  the  light  plane  of  the  ground  floor  side  rooms. 

If  no  building  lines  have  been  laid  down  by  the  Trust,  and  A and  C combine 
to  share  a common  side  space  in  a T-shape  building  plan,  the  common  space  must 
be  25'  broad  between  50'  buildings  and  may  come  anywhere  between  the  two  points 
25'  on  either  side  of  the  common  boundary.  In  general,  if  the  lowest  rooms  on  both 
sides  of  a common  boundary  are  to  be  used  for  human  habitation,  the  common  side  space 
must  have  a breadth  at  least  equal  to  half  the  height  of  the  higher  building  above  the 
plinth.  For  instance,  if  C of  Diagram  No.  13  elects  to  make  his  rear  buildings  only  42' 
high,  while  A makes  his  52'  high,  the  common  space  must  {vide  Diagram  No.  18) 
be  25'  broad.  [If  it  were  only  20'  broad  {vide  Diagram  No.  19),  the  light  plane  rule 
of  ground  floor  rooms  would  be  satisfied  in  A’s  house,  but  not  in  C’s.]  The  space 
being  25'  broad,  C will  be  at  liberty  to  raise  his  building  to  52'  at  any  time  [vide  Dia- 
gram No.  18),  but  if  the  space  is  20'  broad,  neither  building  can  be  raised  above  42' 
height  unless  the  ground  floor  rooms  in  the  other  building  are  either  living  rooms  not 
dependent  on  this  open  space  for  their  light  or  godowns  [vide  Diagram  No.  20). 

If  in  both  houses  the  ground  floor  rooms  of  the  two  rear  wings  are  not  for 
human  habitation  ( e.g .,  godowns),  the  common  side  space  can  be  so  much  narrower  ; 
its  minimum  breadth  will  be  equal  to  half  the  height  of  the  highest  side  wall  above 
the  floor  level  of  the  lowest  room  used  for  human  habitation.  Thus  if  C’s  building 
runs  to  26'  above  the  godown  and  A’s  to  36'  above  his  (the  godowns  both  reaching 
to  18'  above  ground)  {vide  Diagram  No.  21),  the  side  space  can  be  reduced  to  17' 
breadth  and  C can  always  add  another  10'  storey.  In  such  cases  there  may  be  no 
objection  to  the  side  open  space  being  built  over  up  to  the  height  of  the  godowns  ; 
but  the  rooms  in  this  extra  building  must  be  godowns  or  privies  or  other  rooms  not 
used  for  human  habitation. 

Complex  cases  and  exceptions. 

5.  This  exposition  of  the  application  of  the  air  plane  and  light  plane  rules 
to  the  simplest  cases  will,  it  is  hoped,  have  given  the  reader  a clear  idea  of  the  prin- 
ciples of  these  rules. 

In  applying  the  rules  to  more  complex  cases  it  should  be  borne  in  mind  that  the  air 
plane  rule  is  directed  towards  securing  ample  rear  open  space  for  perflation  of  air 
between  rows  of  houses  and  that  it  incidentally  secures  ample  means  of  access  for  light 
to  rear  rooms  ; while  the  light  plane  rule  is  directed  towards  securing  ample  means  of 
access  for  light  to  rooms  intended  for  human  habitation  and  dependent  for  light  and 
air  on  interior  or  side  open  spaces. 

It  should  also  be  remembered  that  while  a rate- payer  can  rightly  claim  a share 
in  the  amenities  resulting  from  the  appropriation  of  land  for  public  streets  or  open 
spaces,  including  in  such  amenities  means  of  access  for  light  and  air  to  the  adjoining 
houses,  he  has  no  such  claim  upon  private  land  ; so,  if  he  cannot  persuade  his  neighbour 
to  allow  him  a share  in  the  open  space  above  that  neighbour' s land,  he  must  just  provide 
the  exterior  open  space  required  for  his  own  building  upon  his  own  land. 

There  is  some  difficulty  in  applying  the  rules  to  irregularly  developed  estates, 
especially  to  those  in  which  buildings  already  exist,  because  in  the  great  majority 
of  cases  owners  have  erected  their  houses  much  too  near  the  boundaries  of  the  house 
sites  in  utter  disregard  of  their  own  and  other  houses’  need  of  adequate  means  of 
access  for  light  and  air. 
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This  difficulty  can  be  overcome  by  allowing  some  elasticity  in  the  application 
of  these  rules  to  complicated  cases,  provided  there  is  no  substantial  departure  from 
the  principles  underlying  them.  Trifling  deviations  from  the  standard  set  by  the 
rules  are  allowable  even  in  regularly  developed  estates  where  the  deficiencies  which 
they  involve  in  means  of  access  of  light  and  air  from  one  direction  are  more  than 
counterbalanced  by  extra  means  of  access  from  some  other  direction  beyond  the 
minimum  required. 

For  instance  the  projection  of  open  balustraded  parapet  walls  not  more  than 
4'  high  or  of  window  shades,  vent  shafts  and  the  like  above  the  light  plane  or  air 
plane  may  be  ignored  ; and  the  encroachment  of  a building  to  a slight  extent  over 
one  corner  of  the  air  plane  may  be  condoned,  if  there  is  more  than  the  required  open 
space  close  by,  so  that  a give  and  take  line  ( vide  Diagram  No.  22)  is  substituted 
for  the  line  in  which  the  air  plane  meets  the  ground. 

The  most  substantial  permanent  structure  which  the  Trust,  following  the 
Municipality  s practice,  make  an  exception  to  the  rule  that  there  must  be  no  struc- 
ture above  the  air  plane  and  the  light  plane  is  the  ordinary  verandah,  provided  it 
projects  not  more  than  4'  from  an  exterior  wall.  The  outer  wall  of  a roofed  ver- 
andah is  however  treated  as  the  exterior  wall  of  the  house,  so  that  the  light  plane 
is  drawn  from  the  outer  not  from  the  inner  edge  of  the  verandah  floor.  In  an 
unroofed  verandah  the  light  plane  is  drawn  from  the  inner  edge,  i.e.,  according 
to  the  ordinary  rule,  from  the  line  of  intersection  of  the  room  floor  with  the  exterior 
wall  of  the  house.  In  streets  with  a width  of  75'  or  more,  verandahs  may  be  more 
than  4'  broad  without  infringing  the  air  plane  and  light  plane  rules  ; for  there  is  a 
space  of  more  than  4 between  the  points  at  which  the  air  planes  reach  the  ground 
and  the  opposite  house.  In  Diagram  No.  32  are  shown  various  instances  of  veran- 
dahs allowed  and  verandahs  disallowed  under  Trust  rules. 

Temporary  deviations. 

6.  Temporary  deviations  of  a more  substantial  character  are  tolerated  in  cases  -in 
which  hardship  would  be  entailed  by  a strict  enforcement  of  the  rules  in  the  neighbour- 
hood of  existing  buildings.  The  commonest  of  such  cases  are  those  in  which  the  rear 
part  of  an  old  building  encroaches  on  the  space  above  a light  plane,  but  that  old 
building  itself  infringes  those  rules  in  being  too  close  to  the  edge  of  the  plot  in  which 
it  stands.  In  such  cases  the  old  building  is  for  the  purposes  of  these  rules  assumed  to 
be  already  set  back  to  its  ultimate  position  under  the  following  rule  which  the  Muni- 
cipality are  shortly  to  be  moved  to  adopt  for  the  purpose  of  creating  adequate  rear  open 
spaces  between  rows  of  back  to  back  buildings 

Buildings  on  either  side  of  a common  rear  boundary  shall,  on  reconstruction, 
be  set  back  so,  that  the  open  space  between  the  lower  building  and  the  common  boundary 
shall  be  one-fourth  as  broad  as  the  lower  building  is  high,  and  the  open  spcae  between  • 
the  two  buddings  shall  be  half  as  broad  as  the  higher  building  is  high.” 

7.  To  take  a concrete  case, — suppose  the  Trust  want  to  put  a building  A 66' 
high  on  a plot  45  deep,  behind  which  is  a building  B 44'  high  only  5'  from  the  com- 
mon boundary  ; we  may  assume  that,  on  re-building,  the  44'  house  will  be  set  back 
6'  so  as  to  be  (-j-  = ) 11'  from  the  common  boundary  ; and  the  Trust  building  may 
therefore  be  set  back  (33  - 11  — ) 22'  (vide  Diagram  No.  23)  from  the  common  bound- 
ary instead  of  28',  which  would  be  necessary,  if  the  strict  63|°  rule  were  at  once 
enforced,  even  if  A could  take  advantage  of  B’s  existing  5'  margin. 

Until  the  othei  building  is  set  back,  its  lowest  rooms  will  get  light  short  of  the 
63|°  standard  ; but  the  Trust’s  lowest  rooms  will  be  all  right.  After  the  other 
building  is  set  back,  both  buildings  will  satisfy  the  63|°  rule. 
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If  the  Trust  building  is  to  be  44'  high  and  there  is  a building  66  high,  o from 
the  common  boundary  ( vide  Diagram  No.  24),  it  may  be  assumed  that  that  >ui  < mg 
will  ultimately  be  set  back  17'  to  a line  (33'  - ^-=)  22'  from  the  common  boundary, 
so  that  the  Trust  can  build  up  to  11'  from  the  common  boundary.  1 here  will  then 
be  only  16'  between  the  buildings,  until  the  other  is  set  back.  This  16  space  is  no  ar 
short  of  the  22'  required  to  give  the  lowest  rooms  in  the  66'  building  its  66g  ot  light  ; 
but  the  top  32'  of  that  building  will  be  above  the  light  plane  of  the  ground  floor  rooms 
of  the  other,  and  the  rooms  will  consequently  get  far  less  light  than  they  should, 
unless  the  deficit  is  made  good  bv  transverse  light  coming  from  open  air  spaces  on 
the  two  sides  of  the  56'  building.  This  16'  space,  however,  is  far  more  than  the  9 
required  by  the  Municipal  by-laws  in  the  case  cited  or  the  10  that  would  be 
required  by  them  if  both  buildings  were  being  newly  built.  It  is  almost  incredible, 
but  it  is  a fact,  that  if  the  66'  building  were  right  on  the  owner  s boundary  the 
Municipal  by-laws  would  still  permit  the  owner  of  the  44'  building  to  erect  it  at  a 
distance  of  4'  from  the  66'  building.  Under  the  rule  now  proposed  the  44  building 
would  in  such  a case  be  at  any  rate  set  back  11'  from  the  66'  building  and  the  66 
building  would  ultimately  be  set  back  22'  ; so  as  to  leave  33  between  the  buildings. 

8.  Sometimes  there  is  between  the  rear  of  a Trust  plot  and  the  front  of  a private- 
holding  not  a mere  line  as  common  boundary  but  a public  lane.  The  same  principles 
will  apply  there  ; but  measurements  will  be  taken  from  the  centre  of  the  lane.  ^Take 
for  instance  the  plots  on  either  side  of  Paper  Mill  Lane,  Girgaum.  In  the  Trust 
plots  to  the  east  of  the  lane  a rear  open  space  of  12'  has  been  prescribed  at  the  point 
shown  in  diagram  25,  where  the  lane  is  14'  broad.  The  houses  on  the  Trust  Estate 
will  therefore  be  limited  to  a 52'  height  in  rear  (they  are  actually  being  built  only  45 
hi°‘h,  though  they  do  not  encroach  on  the  12'  rear  open  space  as  would  be  permissible 
to°the  extent  of  (14  + 12-221=)  3J'  if  only  the  rear  air  plane  rule  were  applied. 
The  houses  built  up  to  the  edge  of  the  lane  in  the  private  Estates  on  the  west  are 
limited  under  section  349B  of  the  Bombay  City  Municipality  Act  to  a maximum 
height  of  21'  in  front  (1|  times  the  breadth  of  the  lane)  ; but  there  seems  to  be  no 
good  reason  why  the  Municipality  should  not  adopt  the  45  front  air  plane  i ule  here 
in  which  case  the  private  owner  could  arrange  with  the  Trust  to  get  the  advantage 
of  their  12'  strip  being  permanently  open,  so  as  to  permit  of  his  buildings  being 
raised  to  a height  of  26'  without  a set  back  (vide  Diagram  No.  26).  The  Trust  would 
however  probably  stipulate  that  when  rebuilding  he  should  set  back  8'  from  the  lane 
so  as  to  provide  a 34'  space  between  the  buildings  and  permit  of  the  buildings  on  the 
Trust  plot  being  raised  bv  2 storeys  to  68'  ; the  other  building  could  then  be  raised 

to  34.'  ' l , 

9.  The  two  cases  cited  in  paragraph  7 (Diagrams  Nos.  23  and  24)  are  good 
cases  to  take  as  illustrations  in  the  light  of  which  to  examine  the  ethics  of  the  Trust’s 
method  of  dealing  with  the  situation.  In  the  first  case  (Diagram  No.  18)  it  may  be 
assumed  that  the  proposed  66'  building  (A)  is  to  be  erected  along  a new  T rust  road 
80'  broad  on  a shallow  plot  left  over  out  of  a property  acquired  mainly  for  absorption 
in  the  road.  The  66'  height  is  required  in  order  that  the  new  building  may  harmonise 
with  other  fine  new  buildings  along  the  road  ; but  if  the  63|L  air  plane  rule  is 
strictly  enforced  and  the  owner  of  the  44  building  (B)  will  not  allow  any  easement 
over  the  5'  open  space  in  the  rear  of  his  building,  a rear  open  space  of  33'  will  have  to 
be  provided  in  the  Trust  plot,  if  A’s  building  is  to  be  66'  high  throughout  (vide  Dia- 
gram No.  27).  This  may  render  the  remainder  too  shallow  for  a 66'  building 
(e.g.,  if  the  plot  is  only  45'  deep,  as  many  Trust  plots  are  along  Sandhurst  Road  and 
Princess  Street)  and  the  value  of  the  Trust  plot  becomes  immensely  reduced  com- 
pared with  what  it  would  be  if  only  the  Municipal  by-laws  were  applied  ; for  these 
by-laws  would  permit  of  the  33'  space  being  cut  down  to  6'.  It  would  surely  not  be 
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right  for  the  Trust  to  submit  to  such  depreciation  ; for  they  are  bound  to  make  the 
most  they  can  of  their  funds  and  property.  And  who  would  gain  if  they  did  ? — 
the  owner  of  the  44'  house  in  the  rear.  He  would  enjoy  all  the  amenities  of  the  33' 
space  gratis.  Perhaps,  before  the  Trust  came  along,  it  was  covered  with  buildings 
and  he  had  only  his  5'  space  for  access  of  light  and  air.  This  now  becomes  a 38' 
space  and  B is  at  liberty  to  encroach  upon  it  by  setting  his  whole  house  forward  by  1' 
and  may  even  take  up  3'  of  the  5'  margin  with  privy  blocks  without  infringing 
Municipal  by-laws.  The  Trust  can  indeed  hoard  him  in  ; but  they  would  never  do 
so,  as  their  function  is  to  improve  the  sanitary  condition  of  the  localities  in  which 
they  work.  From  similar  considerations  they  would  abstain  from  building  up  to  6' 
from  the  boundary  ; they  would  adopt  a middle  course  based  upon  the  principle  that 
neighbours  should  be  expected  to  meet  one  another  half  way,  in  order  to  get  their 
present  condition  improved  and  a further  improvement  up  to  the  minimum  standard 
ensured  in  the  future.  In  the  first  case  (Diagram  No.  23)  the  present  improvement 
is  the  increase  of  space  between  the  buildings  from  the  (6'  + 5'  = ) 11' required  by 
Municipal  regulations  to  (22' + 5'  = ) 27'  under  the  compromise  at  the  expense  of  the 
Trust,  while  the  future  improvement  is  the  addition  of  a further  6'  out  of  the  neigh- 
bour’s land  making  the  space  between  the  buildings  33'  broad.  The  Trust  are  better 
oil  with  (45' — 22'  = ) 23'  depth  to  build  on  than  with  the  (45' — 33'  = ) 12'  depth, 
which  alone  would  have  been  available  if  the  33'  open  space  were  to  be  provided  in 
their  own  plot.  The  neighbour  on  the  other  hand  is  far  better  off  with  an  open  space 
of  27'  behind  his  building  than  he  would  be  if  the  Trust  hoarded  him  into  his  5'  space  ; 
and  he  will  suffer  less  by  having  to  set  back  6'  when  his  house  is  rebuilt  than  if  he 
were  then  to  be  required  to  supply  the  rear  open  space  according  to  the  63 1°  air 
plane  rule  entirely  in  his  own  land  and  so  set  his  44'  house  back  22'  instead  of  G', 
or,  if  he  wanted  to  build  as  far  as  permissible  on  the  old  plinth,  cut  the  height  down 
from  44'  to  10'  in  the  rear. 

In  the  second  case  (Diagram  No.  24)  the  present  improvement  is  the  increase 
of  the  space  between  the  buildings  from  the  (4'-|-5'  = ) 9'  required  by  Municipal 
regulations  to  (ll'  + 5'  = ) 16'  under  the  compromise  at  the  expense  of  the  Trust, 
while  the  future  improvement  is  the  addition  of  a further  17'  out  of  the  neighbour’s 
land  to  make  the  space  between  the  buildings  33'  broad.  The  Trust  are  better  off 
with  (45' — 11'=  ) 34'  depth  to  build  on  than  with  the  (45' — 22'  = ) 23'  which  alone 
would  have  been  available  if  the  22'  open  space  were  to  be  provided  in  their  own 
plot.  The  neighbour  on  the  other  hand  is  far  better  off  with  an  open  space  of  16' 
behind  his  building  than  he  would  be  if  the  Trust  hoarded  him  into  his  5'  space  ; 
and  he  will  suffer  far  less  by  having  to  set  back  17',  when  his  house  is  rebuilt,  than  if 
he  were  then  to  be  required  to  supply  the  rear  open  space  according  to  the  63|°  air 
plane  rule  entirely  in  his  own  land  and  so  set  his  66'  house  back  28'  instead  of  17,' 
or,  if  he  wanted  to  build  as  far  as  permissible  on  the  old  plinth,  cut  the  height  down 
from  66'  to  10'  in  the  rear. 

10.  It  will  be  observed,  on  comparing  the  two  cases  that  the  higher  the  pro- 
posed house  is,  the  greater  must  be  the  Trust’s  immediate  sacrifice  in  the  shape 
of  open  space,  while  on  the  other  hand  the  higher  the  existing  house  is,  the  greater 
must  be  the  owner’s  ultimate  sacrifice  in  the  shape  of  set  back.  This  sets  high  build- 
ing at  a discount,  which  is  as  it  should  be.  It  is,  however,  to  be  observed  that  in 
localities  like  the  Fort,  in  which  there  is  great  demand  for  accommodation,  and 
consequently  land  is  very  valuable,  it  is  proposed  to  substitute  a 68°  for  a 63|° 
rear  air  plane,  in  recognition  of  the  necessity  of  being  content  with  lower  sanitary 
standards  where  economic  considerations  so ‘required.  In  such  localities,  therefore, 
the  adoption  of  the  Trust  policy  will  entail  less  discouragement  of  high  buildings 
and  less  loss  on  alteration  of  existing  buildings  than  if  the  634°  rule  were  universally 
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DIAGRAM  NR  3 VIDE  PARA! 2 

GROUND  PLAN  OF  PLOTS 
REFERRED  TO  IN  THE  FOLLOWING  DIAGRAMS 


ROAD  5 O ' WIDE 


ROAD  80' WIDE 


DIAGRAM  N°-  4 VIDE  PARA  3. 

SHEWING  HOW  PERFLATION  OF  AIR  AT  THE 
REAR  OF  HOUSES  MIGHT  BE  OBSTRUCTED  IF 


THE  63/z°  REAR  AIR  PLANE  RULE  ALONE  APPLIED 
HOUT  RESERVATION  OF  THE  MIN-  REAR  OPEN  SPACE  IN  EACH  SITE 


The  dotted  lines  indicate  the  boa ndaries  of  the  Min-T 
rear  open  space  prescr;  bed  by  the  Trust. 


ROAD  4-0 


ROAD  SO  W/D£ 


DIAGRAM  N°  5 VIDE  PARA  3. 

SHEWING  BUILDINGS  ENTIRELY 
INDEPENDENT  OF  ONE  ANOTHER. 


ROAD  80  WIDE 


ROAD  50  WIDE 


DIAGRAM  NS  6 VIDE  PARA  3 • 

SHEWING  A COMMON  REAR  OPEN  SPACE 
SHARED  EQUALLY  BY  BOTH  PROPERTIES- 


ROAD  80  WIDE 


• -V  , 


ROAD  50  WIDE 


DIAGRAM  N?  7 VIDE  PARA  3- 

SHEWING  As  MAX!*?  DEPTH  FOR  A 50  BUILDING 
WITH  A 10  REAR  OPEN  SPACE  IN  EACH  SITE. 


ROAD  80  WIDE 


ROAD  50  VVIOE 


DIAGRAM  N°8  VIDE  PARA  3. 

SHEWING  B’§  MAX?*  DEPTH  FOR  A 70  BUILDING 
WITH  A 10  MIN"  REAR  OPEN  SPACE  IN  EACH  SITE. 


ROAD  80  WIDE 


*> 


DIAGRAM  N°  9 VIDE  PARA  4. 

SHEWING  RELATIVE  POGITIONS 
OF  G3i°AIR  PLANES  & 63tc  LIGHT  PLANES. 


DIAGRAM  N?iO  ViDE  PARA  4- 

SHEWING  RELATIVE  POSITIONS 
OF  45°  AIR  PLANES  & 632°  LIGHT  PLANES. 
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DIAGRAM  N§  11  VIDE  PARA  4-. 


DIAGRAM  N°  12  VIDE  PARA  4. 

LIGHT  PLANE  IN  INTERIOR  CHAUK 


50  HIGH. 


DIAGRAM  N°  13  VIDE  PARA  4 

LIGHT  PLANE  IN  INTERIOR  CHAUK  70  HIGH 
WITH  GODOWNS  ON  GROUND  FLOOR. 


DIAGRAM  N°.  14  VIDE  PARA  4 


LIGHT  PLANE  IN  INTERIOR  CHAUK  50  HIGH 


WITH  GODOWN5  ONGROUND  FLOOR. 
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DIAGRAM  N£  !5  VIDE  PARA  4. 

SHEWING  REAR  EXTENSION  of  70  BUILDINGS 
REDUCED  TO  5 O'  TO  SATISFY  LIGHT 
PLANE  IN  SIDE  OPEN  SPACES. 
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I 
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ROAD  80  WIDE . 


ROAD  5 0 WIDE 


DIAGRAM  m\B  VIDE  PARA  4. 

SHEWING  HOW  63i  REAR  AIR^ 
PLANE  RULE.  REQUIRES  ONLY  10  AT 


ROAD  &D  WIDE 


DIAGRAM  N°  17  VIDE  PARA 

SHEWING  HOW  REAR  EXTENSIONS 
OVER  50  HIGH  WOULD  ENCROACH  ON 

63/2°  LIGHT  PLANE 

AT  SIDES  OF  BUILDINGS  IN  DIAGRAM  N9  15. 


DIAGRAM  NR  18  ViDE  PARA 

SHEWING  COMMON  SIDE  OPEN  SPACE 
BETWEEN  BUILDINGS  OF  UNEQUAL  HEIGHT 


DIAGRAM  N?!3  VIDE  PARA 

SHEWING  INADEQUATE  SIDE  OPEN  SPACE. 
BETWEEN  BUILDINGS  INVOLVING  INFRINGEMENT 
OF  LIGHT  PLANE  RULE  BY  LOWER  HOUSE. 


COMMON  Sin*  OPEN  SPACE 


DIAGRAM  N?  20  VIDE  PARA 

SHEWING  HOW  e6  SIDE  SPACE  is  AUEOW.SU  IN 
CASE  SHEWN  IN  OIAGS  NS  13  PROVIOED  1 HERE  ISA 
ON  THE  GROUND  FLOOR  OF  THE  LOWER  BUIL 


DIAGRAM  N? 21  VIDE  PARA 

SHEWING  COMMON  SIDE  OPEN  SPACE 


BETWEEN  BUILDINGS  OF  UNEQUAL  HEIGHT 
WITH  GODOWNS  ON  G ROUND  Fl-OOR  / 


DIAGRAM  H^ZZ  VIDE  PARA 

SHEWING  PERMISSIBLE  DEVIATION  FROM 
STRICT  REQUIREMENTS  OF  63^"AIR  PLANE 
RULE  IN  IRREGULARLY  DEVELOPED  AREAS 


/Is  AIRPLANE  MEETS  THE  GROUND  A CUTS  8 
AS  SHOWN  BY  DOTTED  RED  LINE.  THIS  IS  ALLOWED 
BECAUSE  THE  ENCROACHMENT  TO  RIGHT  OF  CEN- 
TRE LINE  IS  COUNTER  BALANCED  BY  EXTRA  AIR 
SPACE  TO  LEFT. 

SIMILAR  ENCROACHMENT  OF  63/z°  REAR 
AIR  PLANE  ON  A IS  PERMITTED  AS  INDICATED  BY 
YELLOW  LINE  . BUT B . WHEN  REBUILT  WILL  BE 
SET  BACH  TO  DOTTED  LINE  20  FROM  YELLOW  D 
LINE.  OR  IF  IT  IS  NOT  SET 
BACK  ITS  FRONT  HEIGHT  WILL 
BE  REDUCED  TO  36-t.E  TWICE 
ITS  DISTANCE  FROM  THE  DOTTED 
YELLOW  LiNE. 


DIAGRAM  N ° 23 


SHEWING  DEVIATION  FROM  LIGHT  # AIR 
PLANE  RULES  TOLERATED  TEMPORARILY 
PENDING  SET-BACK  OF  OLD  BUILDING  . 


DIAGRAM  N®  24  VIDE  PAR  A 

SHEWING  DEVIATION  FROM  LIGHT  &AIR  PLANE  RULr-S 
TOLERATED  TEMPORARILY  PENDING 
GET  BACK  OF*  OLD  BUILDING 


D ! AG  RAM  N8  25. 

SHEWING  CASE  IN  PAPER  MILE  lANE 
REFERRED  TO  AT  END  OF  PARA  7- 


DIAGRAM  ns  26. 


DIAGRAM  Mr,  2.7  VIDE  PAR  A 

•HEWING  HOW  THE  DEPTH  OF  THE  66  BUILDING  IN  DIAGRAM  NS  23 
MUST  BE  CURTAILED  IF  A IS  NOT  AU.OWED  tc> 

RECKON  ON  ANY  EXISTING  OR  FUTURE  OPEN  SPACE 
inb's  plot  in  applying  the  rear  air  plane  rule. 


IFA  REDUCES  THE:  HEIGHT  OF  HIS  BUILDING 
)N  REAR  HE  CAN  BUILD  UP  TO  THE  POINT  AT 
WHICH  HIS  <o3*k°GROUND  FLOOR  LIGHT  PLANE 
JUST  CLEARS  BUILDING 

THE  DOTTED  LINE  INDICATES  THE  EXTENT 
OF  BUILDING  ALLOWED  BY  MUNICIPAL  BY-LAWS. 
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DIAGRAM  N°  28 


SHEWING  REDUCTION  OF  PRESENT  AND 
ULTIMATE  REAR  OPEN  SPACE  BETWEEN  BUILDINGS 
IN  DIAGRAM  N°  23  CONSEQUENT  ON  SUBSTITUTION 
OF  68°  REAR  AIR  PLANE  FOR  632°  REAR  AIR  PLANE. 
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DIAGRAM  N°  29. 

SHEWING  REDUCTION  OF  PRESENT  & ULTIMATE 
REAR  OPEN  SPACE  BETWEEN  BUILDINGS  IN 
DIAGRAM  N£24  CONSEQUENT  ON  SUBSTITUTION 
OF  68*  REAR  AIR  PLANE  FOR  6 REARAIR  PLANE. 


THE  HEIGHT  OF  THE  BUILDING,  NOT  j™  AS  UNDER  THE 
63i"  RULE . [ V RULE  IN  PARA  7).  AND  THE  ULTIMATE 
DISTANCE  BETWEEN  THE  TWO  BUILDINGS  MUST  BE  fEB 
OF  THE  HEIGHT  OF  THE  HIGHER  BUILDING, NOT  5 AS 
UNDER  THE  63j*  RULElj™  OF  44  = 8*  ' 

OF  66'  = 26§- 

UNDER  63 T'  RULE  A CAN  BUILD  UP  TO  II  FROM  COMMON  BOUNDARY 

" 68 " " e-£ 


63-j'  " | B MUST  ULTIMATELY]  li  , 

68'  "1  SET  BACK  TO  JI7i 

63  ''  f SPACE  BETWEEN  BUILDINGS]  16’ 

68"  " l AT  FIRST  WILL  BE  f 13  ^ 

63t"  " | SPACE  BETWEEN  BUILDINGS  1 33 

68’  '’TULTIMATELY  WILL  BE  )26-f- 
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DIAGRAM  N°30  VIDE  PARA 

SHEWING  REAR  OPEN  SPACE 


k SO  ^ so 5 


(8.')  INOEPENDtNT  OPENl  SPACE  IN  EACH  COMPOUND 
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DIAGRAM  Ns  31  VIDE  PARA 

SHEWING  EFFECT  OF  632°  REAP  PLANE  RULE 
WITH  INDEPENDENT  REAR  OPEN  SPACES. 


I 


■—  WHEN  A & B ARE  Of  EQUAL  HEIGHT  THE  I 
EFFECT  IS  THE  SAME  AS  IF  THERE  WERE 
A COMMON  REAR  OPEN  SPACE  SATISFYING 
45°  AIR  PLANE  PULE. 


DIAGRAM  N°  32 


A: 


5 ft  Verandah  allowed  because  it  does  not  project  over  a,r 

PLANE  WH.LE  THE  ROOM  OVER  THE  LISHT  PLANE  OFWH.CH  i|pROJECT5 

IS  a Gqdown  not  for  human  habitation. 


B: 


5 r t Verandah  not 

ON  As  AIR  PLANE  ) 
GROUND  FLOOR  ROOM 


ALLOWED  HERE  (.THOUGH  |T  WOULD  NOT  ENCROACH 
BECAUSE  IT  15  ABOVE  LIGHT  PLANE  of  Bs 
WHICH  IS  USED  FOR  HUMAN  HABITATION 


: • * • 


* 


» 
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adopted.  The  effect  of  the  683  rule  is  shown  in  Diagrams  Nos.  28  and  29,  corres- 
ponding respectively  to  Diagrams  Nos.  23  and  24. 

It  will  also  be  observed  that  the  Trust  policy  involves  no  negotiations  with  the 
owners  of  existing  houses.  Experience  has  shown  that  such  negotiations  are 
generally  futile.  An  owner  backed  by  the  existing  Municipal  by-laws  will  rarely 
come  to  terms  with  the  Trust,  but  will  take  every  possible  advantage  of  the  Trust’s 
improvement  policy  to  improve  his  own  property  at  the  Trust’s  expense.  The  Trust 
now  rely  on  the  Municipality  to  amend  their  by-laws  so  as  to  put  pressure  on  pri- 
vate owners  to  make  them  combine  for  their  mutual  benefit,  and  it  is  a great  satis- 
faction to  know  that  a Municipal  Committee  appointed  to  revise  the  Municipal 
by-laws  have  decided  to  recommend  amendments  on  these  lines. 

Larger  open  spaces  required  where  land  is  cheap. 

11.  It  should  he  particularly  noted  that  the  open  space  required  by  the  air  plane 
and  light  plane  rules  is  the  minimum  open  space  reserved  in  Trust  Estates.  The  Trust 
however  recognise  that  it  is  desirable , wherever  economically  possible,  to  prescribe  some- 
thing very  much  greater  than  the  minimum,  and  they  only  come  down  to  the  m inimum 
in  localities  in  which,  on  account  of  the  high  value  of  the  land  and  the  lack  of  accommoda- 
tion sufficient  to  meet  the  demand  for  building  space,  it  is  desirable  that  the  fewest 
possible  restrictions  should  be  put  upon  the  available  building  space.  In  other  localities 
they  sometimes  prescribe  a minimum  even  twice  as  deep  as  that  required  by  the  631° 
air  plane  rule  ; i.e.  ( vide  Diagram  No.  30),  they  apply  the  45°  air  plane  rule,  not  only 
to  the  front  but  to  the  rear  of  houses,  and  sometimes  they  require  the  63  V°  rear  air  plane 
of  each  house  to  reach  the  ground  ( vide  Diagram  No.  31)  within  the  compound  of  that 
house,  which  is  what  the  Calcutta  by-laws  require  throughout  the  City,  with  the  result 
that  between  every  two  lines  of  back  to  back  buildings  on  roads  not  exceeding  70'  in  breadth 
there  is  an  open  space  equal  to  the  mean  of  the  widths  of  the  2 roads  which  they  face.  In 
the  north  of  Bombay  Island,  where  land  is  comparatively  cheap,  it  is  proposed  to  restrict 
the  proportion  of  any  plot  that  may  be  built  on  to  one-third  of  the  whole  plot  in  addition 
to  prescribing  a minimum  rear  open  space  satisfying  the  63|°  air  plane  rule  within 
the  plot. 


( 171  ) 


APPENDIX  C. 


Precis  of  correspondence  leading  up  to  the  Municipal  Commissioner’s  Report , No.  -082 

of  26 th  April  1901,  on  the  necessity  of  revising  the  Bombay  Municipal  Building 

Regulations  and  of  the  subsequent  correspondence  leading  up  to  the  passing  oj 

revised^  by-laws  in  March  1910. 

1.  By  Corporation  Resolution  No.  8591  of  16th  December  1897  a Committee 
was  appointed  to  frame  draft  by-laws  “ bearing  on  public  health  and  sanitation 
generally  and  particularly  for  the  prevention  of  the  injurious  effect  on  public  health 
from  defective  sanitary  construction  and  arrangement  of  buildings  especially  as 
regards  ventilation,”  etc. 

2.  On  19th  September  1900  this  Committee  reported  to  the  effect  that  existing 
by-laws  and  rules  together  with  the  rules  for  the  improvement  of  insanitary  houses 
under  the  Epidemic  Diseases  Act  covered  most  of  the  subject  matter  of  the  resolu- 
tion appointing  the  Committee,  and  that  as  the  Health  Officer  and  Divisional  Officers 
were  engaged  in  considering  the  question  of  the  modification  of  the  by-laws,  they 
thought  it  superfluous  to  frame  any  others  themselves. 

3.  By  Corporation  Resolution,  No.  8161  of  15th  October  1900,  the  Committee’s 
Report  was  forwarded  to  the  Commissioner  “ for  consideration  in  connection  with 
the  revision  of  by-laws  said  to  be  now  in  hand.” 

4.  This  revision  had  been  undertaken  in  accordance  with  Corporation  Resolu- 
tion No.  4882  of  24th  August  1899,  requesting  the  Commissioner  to  report  in  consul- 
tation with  the  Executive  Health  Officer  and  the  Executive  Engineer  what  modi- 
fications, if  any,  were  necessary  in  the  building  by-laws  in  the  interests  of  public 
health.  The  Municipal  Commissioner  reported  on  the  subject  in  his  No.  2082  of 
26th  April  1901  which  is  set  at  length  below  this  precis. 

5 With  reference  to  this  report  the  Corporation  in  their  Resolution,  No.  1685 
of  13th  May  1901,  asked  the  Commissioner  to  have  a set  of  draft  by-laws  prepared 
•alter  a conference’  with  the  Executive  Engineer,  the  Executive  Health  Officer  and 
some  leading  licensed  Surveyors  of  Bombay  or  other  professional  men. 

1 6 In  July  1901  the  Commissioner  forwarded  to  the  Corporation  a letter  from 

the  Municipal  Solicitors,  who  stated  that  with  very  few  exceptions  the  Commissioner’s 
suocrestions  could  not  be  dealt  with  by  by-laws  until  the  Municipal  Act  was  amended 
and  that  most  of  the  amendments  had  been  provided  for  m the  draft  amendments 
of  the  Act  already  prepared.  The  letter  was  recorded  by  Corporation  Resolution, 

No.  4795  of  22nd  July  1901. 

7 The  draft  amendments  of  the  Act  were  under  consideration  till  1905, 
when  an  Amending  Act  (Bombay  Act  V of  1905)  was  passed. 

8 In  October  1906  Government  enquired  what  progress  was  being  made  in 
revising  the  building  by-laws,  pointing  out  that  Bombay  Act  No.  V of  1905  provided 
a basis  for  amendments  of  the  by-laws  so  as  to  render  them  efficient, 
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9.  In  May  1907  Government  repeated  this  enquiry,  pointing  out  that  in  1901 
the  then  Municipal  Commissioner  had  described  the  existing  build'ng  by-laws  as 
‘‘  notoriously  inadequate  ” and  that  revised  by-laws  had  not  up  to  that  date  been 
submitted. 

10.  Meanwhile  the  Municipal  Executive  were  preparing  a draft  of  revised 
by-laws,  and  in  March  1908  the  Commissioner  submitted  it  to  the  Corporation  along 
with  a printed  Memo,  of  the  Architects  Association’s  suggestions  on  the  draft  and 
the  Municipal  Engineer’s  remarks  on  those  suggestions. 

11.  The  Corporation  referred  the  matter  to  a Committee,  who  on  7th  June 
1909  submitted  a print  of  the  by-laws  as  revised  and  finally  settled  by  them  in  con- 
sultation with  the  Commissioner,  the  Executive  Engineer,  Mr.  W.  A.  Chambers, 
representative  of  the  Association  of  the  Bombay  Architects,  and  the  Municipal 
Solicitor. 

12.  The  draft  by-laws  were  approved  by  the  Corporation  and  notified  to  the 
public,  and,  in  due  course,  they  were  finally  considered  and  forwarded  to  Govern- 
ment for  confirmation  on  the  9th  September  1909. 

13.  A few  alterations  were  suggested  by  Government,  the  final  draft  was 
settled  on  the  24th  January  1910,  and  the  by-laws  were  finally  confirmed  on  the 
19tli  March  1910. 


Municipal  Commissioner  (Mr.  Harvey’s)  Keport 
No.  2082  of  26th  April  1901. 

“ I have  the  honour  now  to  report  on  the  subjects  referred  to  me  by  the  Corpor- 

4882  of -24th  August  1899.  ation  resolutions  noted  in  the  margin,  and  to  submit  in 

6511  of  5th  October  1899. 

7102  of  16th  October  1899. 

81G1  of  15th  October  1900. 


the  form  of  a note  herewith  forwarded  a statement  of  the 
principal  points  in  the  present  provisions  relating  to  build- 
ings which  for  sanitary  reasons  require  early  amend- 
ment. I have  discussed  these  subjects  at  length  with  the  Executive  Engineer  and 
the  Executive  Health  Officer,  and  they  agree  with  me  as  to  the  desirability  of  the 
alterations  now  suggested.  In  drawing  up  the  statement  referred  to,  I have  made 
free  use  of  the  proceedings  and  report  of  the  Calcutta  Building  Commission  of  1897 
and  of  the  excellent  rules  and  by-laws  which  were  the  result  of  their  enquiries  and 
deliberations,  and  have  also  referred  to  the  London  Building  Acts,  the  Model  By-laws 
of  the  English  Local  Government  Board,  and  other  standard  authorities.  The 
Calcutta  rules  have  been  framed  after  full  consideration  of  the  conditions  prevailing 
in  Eastern  cities,  and  have  therefore  a special  value. 

2.  It  is  not  necessary  for  me  to  make  out  a case  for  the  amendment  of  building 
regulations  which  are  so  notoriously  inadequate  as  those  now  in  force  in  Bombav  ; 
a casual  inspection  of  buildings  erected  under  these  regulations  will  be  sufficient  to 
convince  anyone  on  this  point.  It  is  essential  that  the  radical  alterations  proposed 
should  be  effected  as  soon  as  possible  and  especially  so  in  view  of  the  fact  that 
within  the  next  few  years  the  Improvement  Trust  may  be  expected  to  clear  large 
areas  of  insanitary  buildings  now  existing,  which  should  be  replaced  by  buildings 
conforming  to  a much  stricter  standard  of  sanitation. 

3.  The  applicability  of  new  rules  to  buildings  on  sites  already  built  on  is  no 
doubt  a matter  of  difficulty ; but,  vfithout  some  degree  of  stringency,  little 
improvement  is  likely  to  be  effected  in  the  overbuilt  areas  in  the  native  town.  The 
new  regulations  should,  therefore  in  my  opinion,  apply  in  their  entirety  to  all  build- 
ings to  be  newly  erected  and  to  all  buildings  of  which — 

(a)  not  less  than  three-fourths  of  the  existing  posts  or  beams  are  removed  • 
or 
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(6)  not  less  than  one-half  of  the  aggregate  number  of  posts  and  beams  is 
removed  ; or 

(r)  not  less  than  one-half  of  the  area  of  external  and  cross  walls  is  removed, 
and  which  it  is  proposed  to  reconstruct. 

In  other  cases  the  general  rule  should  be  that  all  alterations  and  additions 
should  beamed  out  in  accordance  with  the  Act  and  by-laws,  and  should  not  be 
such  as  to  cause  any  contravention  of  the  same,  exception  being  made  in  the  case 
of  necessary  repairs  not  affecting  the  position  or  dimensions  of  the  buildings.  I 
have  not  proposed  any  rules  for  the  improvement  of  existing  buildings,  as  the  powers 
given  under  the  Epidemic  Diseases  Act  will  suffice  so  long  as  that  Act  subsists. 

4.  As  regards  underground  rooms,  a subject  specially  referred  to  bv  the  Cor- 
poration, I have  the  honour  to  state,  that  in  my  opinion,  the  construction  of  these 
in  domestic  buildings  should  be  altogether  prohibited.  In  public  buildings  and 
buildings  of  the  warehouse  class  they  might  be  allowed,  subject  to  proper  provision 
being  made  for  drainage  of  the  soil,  dryness  and  ventilation,  and  to  the  condition 
that  they  should  be  used  for  storage  purposes  only. 

5.  in  addition  to  alterations  for  sanitary  purposes  only,  the  Corporation  may 
perhaps  wish  that  some  measures  should  be  taken  to  protect  the  best  residential 
localities,  such  as  Malabar  and  Cumballa  Hills,  by  enacting  that  every  building  should 
be  suitably  detached  and  should  have  a compound  of  a certain  size  with  reference  to 
the  area  built  over.  There  is  no  doubt  that  the  appearance  of  the  localities  referred 
to  is  rapidly  changing  for  the  worse,  and  it  is  a pity  that  the  beauty  of  the  best  part 
of  Bombay  should  be  sacrificed  to  the  rapacity  of  the  landowner.” 


Note  to  Letter  No.  2082  of  26th  April  1901. 

Provisions  regarding  the  ventilation  of  buildings. 

Building  sites. — The  only  restriction  at  present  in  force  in  respect  of  the  relation 
of  building  sites  to  streets,  made  or  projected,  is  contained  in  section  348  (1)  (b)* 
of  the  Act,  and  this  has  in  practice  been  found  to  be  quite  inadequate,  while  at  the 
same  time' relieving  large  property  holders  of  the  obligation  to  provide  sufficient  ac- 
commodation for  roads  in  the  developing  of  their  properties.  It  should  be  enacted 
that  every  new  building  or  compound  in  which  a building  is  to  be  erected  must  abut 
on  a street  of  at  least  40  feet  in  width  and  where  no  such  street  exists,  a line  must  be 
laid  down  and  the  owners  of  the  properties  adjoining  this  line  must  leave  sufficient 
land  for  the  construction  of  the  street.  It  should  rest  with  the  Corporation  to  decide 
whether  a new  public  street  should  be  laid  out  or  not,  and  in  the  event  of  this  being 
done  there  should  be  an  obligation  to  acquire  the  land  left  vacant  within  a fixed 
period  sav  two  years  after  the  completion  of  the  building,  or  in  default  to  pay  reason- 
able interest  on  the  value.  When  the  street  is  to  be  a private  street,  the  owners  of 
the  land  must  be  under  an  obligation  to  construct  it  within  a reasonable  time  in  each 
case.  All  applications  to  build,  in  which  the  above  conditions  are  not  satisfactorily 

provided  for,  should  be  liable  to  rejection.  . 

9 Height  of  buildings.— The  existing  rules  on  this  subject  are  contained  m section 
348  (1)  (e)t  of  the  Act  and  By-law  No.  30.  The  principle  affirmed  by  the  by-law 
in  protection  of  existing  building  requires  modification,  and  vested  interests  should  be 
compelled  to  oive  way  in  favour  of  necessary  sanitary  measures.  It  seems  desirable 
in  the  first  instance  to  provide  that  except  in  the  case  of  specially  exempted  buildings, 

* Vide  Appendix  D. 
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such  as  public  buildings  or  buildings  for  which  special  architectural  features  may  be 
sanctioned,  a certain  maximum  height  should  not  be  exceeded,  and  it  is  proposed 
that  this  should  be  fixed  at  70  feet  up  to  the  tie  beam  of  the  roof  or  place  where  a tie 
beam  would  ordinarily  be.  The  roof  should  not  be  allowed  to  an 

angle  to  the  frontage  greater  than  45°.  Where  the  roof  is  a flat  one  \ parapet  three 
feet  in  height  may  be  allowed  above  the  maximum  limit  fixed.  The  flight  of  build- 
ings should  be  further  limited  according  to  the  width  of  the  street  oiS^hifh  f^y 
abut,  and  modern  expert  opinion  seems  to  be  in  favour  of  prescribing  that  tne  height 
of  a house  should  not  exceed  the  width  of  the  open  space  in  front  of  it.  Rule  2 con- 
tained in  Schedule  XVII  to  the  Calcutta  Municipal  Act  of  1899  seems  to  be  very  suit- 
able and  is  for  facility  of  reference  given  below  : — 

“ 2.  (1)  If  a building  is  situated  at  the  side  of  a street,  no  portion  of  the  build- 
ing shall  intersect  any  of  a series  of  imaginary  lines  drawn  across  the  street  at  an 
angle  of  45  degrees  with  the  plane  of  the  ground,  such  lines  being  drawn  from  the  street- 
alignment  on  the  side  of  the  street  which  is  the  more  remote  from  the  building  in 
question,  at  the  level  of  the  pavement  or  of  the  centre  of  the  street.” 

“ Explanation. — If  a building  be  placed  at  the  edge  of  the  street,  its  height 
must  not  exceed  the  width  of  the  street  ; but  if  the  building  or  one  or  more  of  its 
storeys  be  set  back,  the  height  of  the  building  may  be  increased,  subject  to  the  condi- 
tion that  no  portion  of  the  building,  after  the  height  is  increased,  intersects  any  of  the 
aforesaid  lines. 

“ (2)  In  the  case  of  any  building  which  is  re-erected  in  a street  in  existence 
at  the  commencement  of  this  Act  which  is  less  than  25  feet  width,  the  angle  at 
which  the  lines  referred  to  in  sub-section  (1)  are  to  be  drawn  shall  be  63 1°  instead 
of  45°  : 

“ Provided  that  nothing  contained  in  this  sub-rule  shall  authorize  the  re-erection 
of  any  building  so  as  to  make  it  higher  than  any  building  which  at  the  commencement 
of  this  Act  is  standing  on  the  same  site. 

“ (3)  Notwithstanding  anything  contained  in  sub-rule  (1)  or  sub-rule  (2)  the 
Corporation  may,  bv  order  published  in  the  Calcutta  Gazette , declare  that  in  any 
street  in  existence  at  the  commencement  of  this  Act,  which  is  specified  in  the  order, 
the  erection  of  two-storeyed  buildings  not  exceeding  twenty-eight  feet  in  height 
will  be  permitted  without  complying  with  the  requirements  of  those  sub-rules. 

“ (4)  If  a building  is  situated  on  a corner  plot  so  as  to  abut  upon  more  than 
one  street,  the  height  of  the  building  shall  be  regulated  by  the  wider  of  such  streets 
so  far  as  it  will  abut  or  abuts  upon  such  wider  streets,  and  also  so  far  as  it  will  abut 
or  abuts  upon  the  narrower  of  such  streets  to  a distance  of  40*  feet  from  such  wider 
street. 

“ The  sub-section  is  not  applied  to  buildings  of  the  warehouse  class  erected 
in  localities  specially  set  apart  for  buildings  of  this  class. 

The  Calcutta  Building  Commission  point  out  that  the  45-degree  rule  has  been 
adopted  by  the  Calcutta  High  Court  as  showing  what  amount  of  light  and  air  is 
necessary  for  the  convenient  enjoyment  of  a house.  It  is  recommended  that  the 
same  standard  should  be  adopted  in  Bombay.  In  the  case  of  buildings  on  sites 
already  built  on  the  limit  might  be  fixed  at  one  and  a half  times  the  width  of  the  street, 
where  the  height  of  buildings  already  existing  on  such  sites  is  up  to  that  limit  at  the 
time  of  the  passing  of  the  new  rules. 

3.  Exterior  open  spaces  and  interior  open  spaces. — The  regulations  regarding 
these  matters,  on  which  the  proper  lighting  and  ventilation  of  rooms  chiefly  depend, 


* In  Bombay  40'  is  replaced  by  80'  (vide  349B  (4)  in  Appendix  D. 
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are  contained  in  section  348  (j)  of  the  Act  and  By-law  No.  31.  It  must  be  obvious 
to  anyone  acquainted  with  the  city  that  sufficient  light  and  air  cannot  be  obtained 
from  "ullies  varying  from  2 to  5 feet  in  width,  and  that  where  these  gullies  are  used 
as  open  drains,  as  they  usually  are  in  Bombay,  it  is  most  undesirable  to  have  openings 
on  them.  It  is  unfortunately  impossible  from  a practical  point  of  view  to  attempt 
to  stipulate  that  no  house  shall  have  a depth  of  more  than  two  rooms  to  be  lighted  and 
ventilated  from  open  spaces  on  streets  at  the  front  and  back  respectively,  .tailing 
this,  however,  it  is  essential  to  make  proper  provision  for  the  inner  rooms,  and  it  is 
proposed  that  the  following  main  points  should  be  observed  m the  case  of  domestic 

bUl1  (o)gThe  whole  of  at  least  one  side  of  every  room  should  be  an  external  wall  abut- 
ting on  the  open  air  or  should  abut  on  an  interior  open  space. 

(b)  Such  external  wall  when  situated  at  the  side  of  the  building  should  abut  on 
an  open  space  of  not  less  than  ten  feet  in  width  extending  along  the  whole  length  of 
the  wall  and  belonging  exclusively  to  the  building.  In  this  space  no  open  drain  ex- 
cept for  rain  water  should  be  allowed. 

1 te)  Every  interior  open  space  referred  to  in  (a)  above  should  have  a minimum 
superficial  area  of  one-fourth  of  the  aggregate  floor  area  of  all  the  rooms  abutting 
thereon  and  a minimum  width  of  eight  feet,  and  should  be  open  to  the  sky  and  free 
from  any  erections  or  encroachments  of  any  kind.  1 lie  height  of  any  face  of  a dwell- 
ing abutting  on  such  open  space  should  not  exceed  twice  the  width  of  the  space 
measured  from  such  face  to  the  opposite  face  ; but  when  a dwelling  house  has  more 
haTtwo  storeys,  the  storeys  above  the  second  should  not  be  taken  into  account 
hfapplffing  this  rule  as  to  height  if  they  are  built  on  not  more  than  two  sides  of  the 

At  the  rear  of  the  building  there  should  be  an  open  space  exclusively  be - 
longino-  thereto  of  an  aggregate  area  of  not  less  than  150  square  feet  of  at  least  10 
feet  in° width  free  from  any  erection,  and  extending  laterally  throughout  the  entire 
^Ih  oTthe  building.  The  minimum  distance  from  every  part  of  such  building 
iothe  boundary  of  any  land  or  premises  immediately  opposite  or  adjoining  thereto 

should  be — , 

if  the  height  of  the  budding  be  feet  ] ; twenty  feet. 

thirty-five  or  over  . . twenty-five  feet. 

buillnf  site  there  is  a street  or  other  permanently  open  space  not  less  than  20 

fCet  Adlfth'e  case  of  the  front  part  of  a building  the  height  of  the  part  at  the  rear 
As  m the  case  o r r ^ Ae  width  o£  the  permanently  open  space  on 

should  be  'in“tec'  . 1 j proposed  that,  as  provided  in  the  London  and  Calcutta 
which  it  abuts,  and  1 P . should  extend  above  a line  drawn  at  an  angle 
regulations,  no  part  of \Jh  1 ^th  the  lane  of  the  open  space,  at  the  level  of 
of  sixty-three  and  a h * q{  guch  space  furthest  from  the  building 

the  Plmt  ’ , — The  Act  and  by-laws  {vide  section  348  (1)  (g)  and  (h) 

4.  Height  oj  ruumo.  , • , , r o * p PXCPDt  m the  case  of  rooms  in 

and  By-law  ^vemgeTeight  of  7 feet  is  prescribed.  The  former  limit 

the  roof  for  10  feet  measured  from  floor  to  ceiling. 

— ^ should  he  increased  from  80  to  120  feet. 


* Vide  Appendix  D. 
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G.  Area  of  opening  for  purposes  of  ventilation. — The  existing  provisions  are 
contained  in  section  348  (1)  (k)  of  the  Act  and  By-law  31  which  require  an  aggregate 
opening  of  door  or  window  space  in  each  room  equal  to  at  least  j of  the  superficial 
area  of  that  side  of  the  room  which  faces  the  open  space.  It  is  proposed  that  doors 
should  be  left  out  of  account  and  that  windows  or  gratings  equal  to  ~ of  the  floor 
area  of  the  room  should  be  enforced. 

„ 7.  Width  of  streets. — The  same  limit  should  be  prescribed  in  the  case  of  new 
private  streets  or  accommodation  roads  as  now  obtains  in  respect  of  new  public 
streets. 

8.  Proportion  of  site  to  he  built  on. — In  the  case  of  sites  used  for  dwelling-houses 
the  total  area  occupied  by  buildings  should  not  exceed  § of  the  total  area  of  the  site. 

9.  Overcrowding. — The  procedure  prescribed  in  section  379  (1)  of  the  Act 
is  likely  to  be  very  cumbrous,  and  it  is  suggested  that  the  Commissioner  should 
be  permanently  invested  with  the  powers  he  now  possesses  under  the  Epidemic 
Diseases  Act,  viz.,  of  requiring  the  abatement  of  overcrowding  in  any  case  by  notice, 
and  of  enforcing  compliance  by  forcible  removal,  with  the  assistance  of  the  police 
and  without  reference  to  a Magistrate.  The  section  should  be  made  applicable 
not  as  at  present  to  buildings  but  to  rooms  ; but  some  standard  for  guidance  is 
required,  whether  the  power  is  to  remain  with  the  magistracy  or  be  vested  in  the 
Commissioner.  It  is  proposed  that  no  more  than  one  family  should  be  allowed  to 
reside  in  each  room  ; that  for  each  adult  a floor  space  of  30  superficial  feet  and  for 
each  child  under  10  a floor  space  of  15  superficial  feet  should  be  required,  and  that 
for  each  adult  a cubical  space  of  300  feet,  and  for  each  child  of  under  10  a cubical 
space  of  150  feet,  exclusive  of  any  part  of  the  room  more  than  10  feet  from  the 
floor,  should  be  enforced. 

Provisions  regarding  Construction  and  Materials  of  Buildings. 

1.  Floors. — Muram,  wood  and  earthen  floors  should  be  altogether  prohibited, 
and  power  should  be  taken  to  determine  the  dimensions  of  timber  or  other  material 
to  be  used  for  the  support  of  floors. 

2.  Walls  and  Roofs. — Section  349  should,  for  sanitary  reasons  as  well  as  for 
consideration  of  safety  from  fire,  be  applied  to  all  inner  as  well  as  external  walls 
and  roofs.  Powers  should  also  be  obtained  to  determine  the  dimensions  of  roof 
timbers. 

3.  Dryness  of  Ground  floor  and  Walls. — It  is  believed  that  much  of  the  un- 
healthiness of  houses  in  Bombay  is  due  to  the  large  quantity  of  water  which  soaks 
into  the  soil  from  leaky  gullies  fed  by  taps  constantly  running.  This  subject  was 
strongly  commented  on  by  Mr.  Santo  Crimp  in  his  report  on  the  drainage  of  Bombay. 
It  is  now  proposed  to  adopt  section  12  of  Schedule  XVII  of  the  Calcutta  Act  which 
is  similar  to  the  London  rule  and  the  model  by-law  of  the  Local  Government  Board 
on  the  subject  and  which  runs  as  follows  : — 

“ 12.  (1)  Every  wall  of  a masonry  building  must  have  a damp-proof  course 

at  or  above  the  level  of  the  ground  floor. 

“ (2)  Such  damp-proof  course  may  consist  of  sheet  lead,  asphalte  slates  laid 
in  cement,  vitrified  bricks  or  any  other  durable  materials  impervious  to  moisture.” 

Any  material  not  distinctly  specified  in  this  rule  should  be  subject  to  the  ap- 
proval of  the  Commissioner. 

4.  Plinth. — The  level  of  the  plinth  should  be  taken  as  meaning  the  level  of 
the  lowest  floor  of  a building. 

5.  Receptacles  for  Refuse. — It  is  desirable  to  prescribe  that  every  house  should 
be  provided  with  suitable  receptacles  for  refuse  of  description  and  material  and 
on  sites  to  be  approved  by  the  Commissioner  in  each  case. 
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Provisions  regarding  Procedure  to  be  followed  in  respect  of  Building  Operations. 


1.  Application  to  build. — This  subject  is  dealt  with  in  sections  337,  338  and 
342  of  the  existing  Act,  which  are  fairly  satisfactory.  If,  however,  the  recommend- 
ations already  made  that  every  building  site  must  abut  on  a street  and  that  certain 
specified  open  spaces  are  to  be  preserved  be  accepted,  provision  must  be  made  for 
full  details  of  these  being  shown  in  the  application  to  build.  General  power  should 
also  be  reserved  to  call  for  any  particulars  which  may  be  required  for  the  purpose 
of  ascertaining  whether  the  application  involves  any  breach  of  the  Act  or  by-laws. 

2.  Disposal  of  applications  to  build. — The  Commissioner  is  at  present  bound 
under  section  346  (1)  to  prescribe  terms  subject  to  which  the  building  or  work  may 
be  deemed  to  be  approved.  This  is  very  unsatisfactory  in  practice  and  opens  way 
to  serious  abuses  and  evasions,  and  it  is  absolutely  necessary  to  enact  that  work 
shall  not  be  undertaken  until  the  plans,  specification,  etc.,  conform  in  every  respect 
with  the  Act  and  by-laws. 

3*  Notice  before  commencement  of  work. — The  only  provision  in  any  way  lelat- 
ing  to  this  subject  is  By-law  39  which  requires  notice  to  be  given  before  foundations 
are  covered.  It  is,  however,  desirable  to  enact  that  written  notice  should  be  gBen 
to  the  Executive  Engineer  at  least  four  days  before  the  commencement  of  any 

building  work.  . 

4.  Procedure  during  construction. — Considerable  powers  of  inspection,  etc., 

are  given  by  sections  350-353  of  the  Act.  These  are,  however,  insufficient  to  prevent 
builders  going  on  on  the  chance  of  subsequently  escaping  with  a small  fine  or  of  the 
Municipality  being  unwilling  to  take  the  risk  of  a law  suit.  The  Commissioner^ 
should  have  power,  in  case  any  work  has  been  commenced  without  sanction  or  is 
being  carried  out  in  contravention  of  the  sanction,  given  to  stop  the  work  with 
the  assistance  of  the  police  if  necessary,  pending  the  orders  of  the  Standing  Com- 
mittee as  to  its  alteration  or  demolition.  . , 

5.  Certificate  of  completion. — Within  a reasonable  time  after  the  comp  e ion 
of  any  building  the  owner  should  be  bound  to  give  intimation  to  the  Commissioner 
and  should  give  all  necessary  facilities  for  inspection  within  a month  after  the  in- 
timation is  given.  If  on  inspection  it  is  found  that  the  work  has  been  done  m 

accordance  with  the  sanction,  and  so  as  not  to  contravene  any  of  the  provisions 

of  the  Act  or  by-laws  a certificate  permitting  the  occupation  of  the  building  should 
be  ffiven.  If  these  conditions  have  not  been  fulfilled  there  must  be  power,  as  at 
the^time  of  construction,  to  require  the  necessary  alterations  to  be  made. 


Provisions  regarding  water-closets,  privies,  bath-rooms  and  water  connections. 

1 Water  connection.— No  connection  should  be  allowed  inside  a house  m 
an  undrained  district,  as  no  system  of  cesspool  carts  could  cope  with  the  quantity 

of  Dine  water  now  brought  into  this  city.  . . , 

P 2.  Sites  of  privies,  etc.— By-laws  34  and  35,  which  relate  to  privies  only, 

should  be  made  applicable  to  water-closets  also. 

3.  Air  spaces  round  water-closets.— Sections  250  and  251  of  the  Act  and  by- 
law 36  should  be  made  applicable  to  water-closets.  • cv,nnhl 

4 Materials  for  floor,  walls  and  roof  of  privies,  e^c.— The  Commissioner  sho 
have  power  to  insist  on  the  use  of  such  materials  as  he  shall  prescribe,  it  being 
essential  that  the  floor  and  walls  should  be  constructed  of  materials  impervious  to 


5 General. — Sections  247  el  seq.  of  the  Act  leave  it  optional  to  owners  to 

provide  water-closet  or  privy  accommodation.  This  should  be  amended  so  as  to 
leave  it  to  the  Commissioner  to  decide  in  each  case  which  should  be  required. 
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APPENDIX  D. 


Passages  in  Act  and  By-laws,  etc.,  referred  to  in  Main  Note. 
Extract  from  the  original  Bombay  City  Municipal  Act,  1888. 

Section  348  (7)  (e). — No  such  building  which  abuts  on  a street  of  a less  width 
than  fifty  feet,  shall,  without  the  written  permission  of  the  Commissioner,  be  erected 
to  a greater  height  than  one-and-a-half  times  the  width  of  the  street  it  abuts  on. 


Extracts  from  the  Bombay  City  Municipal  Act,  1888, 
as  modified  up  to  the  ls7  May  1912. 

Section  3 (IF). — “ Street  ” includes  any  highway  and  any  causeway,  bridge, 
p.  ...  f viaduct,  arch,  road,  lane,  footway,  square,  court,  alley, 

or  passage,  whether  a thoroughfare  or  not,  over  which 
the  public  have  a right  of  passage  or  access  or  have  passed  and  had  access  uninter- 
ruptedly for  a period  of  twenty  years  ; and,  when  there  is  a footway  as  well  as 
a carriage-way  in  any  street,  the  said  term  includes  both. 

Section  337. — (1)  Every  person  who  shall  intend  to  erect  a building  shall  give 

to  the  Commissioner  notice  of  his  said  intention,  in  a 
Notice  to  be  given  to  form,  obtained  for  this  purpose  under  section  344,  specify- 

to  erect  a building.  tug  the  position  of  the  building,  intended  to  be  erected, 

the  description  of  building,  the  purpose  for  which  it  is 
intended,  [a]  its  dimensions,  [b]  and  the  name  of  the  person  whom  he  intends  to 
employ  to  supervise  its  erection. [b] 

(2)  In  this  chapter  “ to  erect  a building  ” means  to  newly  erect  a building, 
or  to  re-erect  any  building  pulled  down  to  the  plinth,  or  any  frame  building  of  which 
only  the  frame-work  is  left  down  to  the  plinth,  or  to  convert  into  a dwelling-house 
any  building  not  originally  constructed  for  human  habitation,  or  to  convert  into 
more  than  one  dwelling-house  a building  originally  constructed  as  one  dwelling- 
house  only ; and  a building  so  erected,  re-erected  or  converted  is  called  in  this  chapter 
“ a new  building.” 

Section  342. — Every  person  who  shall  intend — 

(a)  to  make  any  addition  to  a building,  or 

(b)  to  make  any  alteration  or  repairs  to  a building, 
not  being  a frame-building,  involving  the 
removal  or  re-erection  of  any  external  or 
party-wall  thereof  or  of  any  wall  which  sup- 
ports the  roof  thereof,  to  an  extent  exceeding  one-half  of  such  Avail 
above  the  ground-level,  such  half  to  be  measured  in  superficial  feet,  or 

(c)  to  make  any  alteration  or  repairs  to  a frame-building,  involving  the  removal 
or  re-erection  of  more  than  one-half  of  the  posts  in  any  such  Avail 
thereof  as  aforesaid,  such  half  to  be  measured  in  superficial  feet,  or 


Notice  to  be  given  to  the 
Commissioner  of  intention 
to  make  additions,  etc.,  to  a 
building. 


[a]  Word  repealed  by  Act  V of  1905,  section  41  is  omitted. 

[b]  These  words  were  added  by  Bom,  V of  1905,  section  44. 
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( d ) to  remove  or  re-construct  any  portion  of  a building  abutting. on  a street 
which  stands  within  the  regular  line  of  such  street, 
shall  give  to  the  Commissioner,  in  a form  obtained  for  this  purpose  under  section 
344,  notice  of  his  said  intention,  specifying  the  position  of  the  building  in 
which  such  work  is  to  be  executed, [*]  the  nature  and  extent  of  the  intended 
work  [a]  and  the  name  of  the  person  whom  he  intends  to  employ  to  supervise 
its  execution. [a] 

Section  348. — (1)  ( b ) The  erection  of  any  such  building  in  any  part  of  the  city 
in  which  the  position  and  direction  of  the  streets  likely  to  be  required  in  the  future 
have  not  yet  been  laid  down  or  determined  shall,  with  the  assent  of  the  Standing 
Committee,  be  disapproved  by  the  Commissioner,  unless  the  site  proposed  for  such 
building  is,  in  the  opinion  of  the  Commissioner,  such  as,  with  reference  to  the  posi- 
tions occupied  by  the  buildings,  if  any,  already  existing  in  the  neighbourhood,  will 
admit  of  the  construction  in  the  future  of  one  or  more  new  streets  convenient  for  the 
occupiers  of  all  the  buildings  in  the  neighbourhood  and  for  the  purposes  of  drainage, 
water-supply  and  ventilation  : provided  that  any  person  whose  building  is  so 
disapproved  may,  by  written  notice  to  the  Commissioner,  require  that  the 
position  and  direction  of  the  future  streets  in  the  vicinity  of  his  intended  building 
be  forthwith  laid  down  and  determined,  and  if  such  requisition  lie  not  com- 
plied with  within  six  months  from  the  date  thereof,  may,  subject  to  all  other 
provisions  of  this  Act  applicable  thereto,  proceed  with  the  election  of  his 

building.  . 

[a]  (/)  (e)  In  addition  to  any  means  of  ventilation  required  by  any  by-law 

made  under  this  Act  at  the  time  in  force,  every  such  building  intended  to  be  used  as 
a dwelling  shall  be  so  constructed  that  the  whole  of  at  least  one  side  of  every  room 
thereof  shall  either  be  an  external  wall  or  abut  on  an  interior  open  space.  kuch 
external  wall,  except  where  it  faces  a street  of  not  less  than  fifteen  feet  in  uidth, 
shall  have  between  it  and  the  boundary-line  of  the  owner’s  premises  an  open  space, 
extending  throughout  the  entire  length  of  such  wall,  at  least  two  feet  wide  or,  in  the 
case  of  a chawl  or  building  intended  to  form  a range  of  separate  rooms  foi  lodgers, 
at  least  five  feet  wide.  Such  interior  open  space  shall  have  an  area  equal  to  not 
less  than  one-tenth  of  the  aggregate  floor  area  of  all  the  rooms  abutting  thereon  and 
shall  not  be  in  any  direction  less  than  six  feet  across.  And  every  open  space,  w tether 
exterior  or  interior,  required  by  this  clause,  shall  be,  and  be  kept,  free  irom  any 
erection  thereon  and  open  to  the  sky,  and  shall  be  and  be  kept  open  to  access 

from  each  end  thereof.  . , . , , , ■, 

(j)  In  addition  to  any  means  of  ventilation  required  by  any  by-law  made  under 

this  Act  at  the  time  in  force,  every  such  room  shall  be  ventilated  by  means  or  oors 
or  windows  which  open  directly  into  the  external  air  and  have  an  aggregate  opening 
equal  to  not  less  than  one-fourth  of  the  superficial  area  of  the  side  of  the  room  u hic 

[bl  349- A.  (1)  Except  with  the  written  permission  of  the  Commissioner, 

no  building  shall  be  erected  or  raised  to  a greater  height 

Maximum  height  of  ^an  seyenty  feet  as  measured  from  the  level  of  the  centre 
building.  „ . . , • c < . 

of  the  street  in  front  . — 

(a)  in  the  case  of  a pitched  roof,  up  to  the  tie  beam  of  the  roof,  and, 

( b ) in  the  case  of  a flat  roof,  up  to  the  suriace  of  the  looi. 


f*l  Word  repealed  bv  Act  V of  1905  is  omitte  1. 

[a  | The  original  clause  e)  has  be.  n oelet,  d by  Horn.  V of  1905,  section  ol  (ft),  and  the  subsequent 

clause  of  section  14£  (/ ) it*numbeitd  accoidinglj. 

[b]  Section  449-A  was  inserted  by  Bom.  V of  1V06,  s.  r>2. 
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(2)  In  the  case  of  a pitched  roof,  the  roof  above  that  height  shall  rise  at  an 
angle  of  not  more  than  forty-five  degrees. 

(3)  In  the  case  of  a flat  roof,  a parapet  of  not  more  than  three  feet  in  height 
may  be  constructed  above  the  maximum  height  specified  in  sub-section  (1). 

[c]  349-B.  Subject  to  the  maximum  prescribed  by  section  349-A  the  height 

Height  o(  buildings  with  *°  “»?,  be,  ereCted  01  ra>^  shall  be 

refeience  to  width  of  street,  regulated  by  the  width  of  the  street  on  which  it  abuts 

in  accordance  with  the  following  rules,  namely : — 

(1)  if  the  width  of  the  street  does  not  exceed  twenty-six  feet  the  building 
shall  not  be  erected  or  raised  to  a height  greater  than  one  and  one-half  times  the 
width  of  the  street ; 

(2)  if  the  width  of  the  street  exceeds  twenty-six  feet  but  does  not  exceed 

forty  feet  the  building  shall  not  be  erected  or  raised  to  a height 
greater  than  forty  feet ; and 

(3)  if  the  width  of  the  street  exceeds  forty  feet  the  building  shall  not  1 e 

t erected  or  raised  to  a height  greater  than  the  width  of  such  street. 

(4)  Where  the  building  abuts  upon  more  than  one  street,  its  height  shall 

be  regulated  by  the  wider  of  such  streets  so  far  as  it  abuts  upon  such 
wider  street  and  also  to  a distance  of  eighty  feet  from  such  wider  a 
street,  so  far  as  it  abuts  upon  the  narrower  of  such  streets  : 

Provided  that,  if  the  face  of  the  building  is  set  back  from  the  street  at  any 

Proviso  in  case  of  set-back.  hejght  not  exceeding  the  height  specified  in 

sub-section  (1),  sub-section  (2),  or  sub- 
section (3),  as  the  case  may  be',  such  building  may  be  erected  or  raised 
to  a height  greater  than  that  so  specified,  but  not  so  that  any 
portion  of  the  building  shall  intersect  any  of  a series  of  imaginary 
straight  lines  drawn  from  the  line  of  set-back,  in  the  direction  of  the 
portion  set  back,  at  an  angle  of  forty-five  degrees  with  the  horizontal. 


Old  by-law  No.  31  under  Bombay  City  Municipal  Act. 

Every  person  who  shall  erect  a new  dwelling-house  shall  so  construct  such 

dwelling-house  that  the  whole  of  at  least  one  side  of  every 
Open  spaces  abound  dwell-  r00m  thereof  intended  to  be  inhabited  shall  either  be  an 

external  wall  abutting  on  the  open  air  or  abut  on  an  in- 
terior open  space  having  an  area  equal  to  not  less  than  one-tenth  of  the  aggregate 
floor  area  of  all  the  rooms  abutting  thereon,  and  being  not  less  in  any  direction 
than  six  feet  across. 

He  shall  provide  between  at  least  two  of  the  external  walls  and  the  boundary 
line  of  the  owner’s  premises,  except  where  either  of  such  walls  faces  a street  of 
not  less  than  fifteen  feet  in  width,  an  open  space  extending  throughout  the  entire 
length  of  such  wall  at  least  two  feet  wide.  Pie  shall  cause  every  interior  open  space 
required  by  this  by-law  to  be  constructed  and  kept  free  from  any  erection  thereon 
and  open  to  the  sky,  and  no  cornice,  roof  or  weather  shade  shall  project  or  over- 
hang the  said  open  space  more  than  six  inches  on  any  side  thereof : provided  that 
such  connecting  passages  may  be  allowed,  as  to  the  Commissioner  shall  seem  neces- 
sary, such  passages  being  open  on  one  or  both  sides. 

New  by-law  of  1910  defining  “ Construction  work  on  a building.'' 

The  expression  “ Construction  work  on  a building  ” shall  include  not  only 
the  erection  of  a building  as  defined  in  sub-section  (2)  of  section  337  of  the  Act, 


c]  Section  349- D was  inserted  by  Bom.  V of  1905,  s.  52. 
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but  also  the  erection  of  a building  and  the  execution  of  any  such  work  as  is  described 
in  section  342  of  the  Act : 

Provided  that  in  the  case  of  any  work  undertaken  under  section  342  ( d ) this 
definition  shall,  if  the  set-back  be  not  taken,  apply  only  to  the  extent  to  which 
the  work  is  covered  by  section  342  ( b ) or  (c)  and,  if  the  set-back  be  enforced,  it  shall 
not  apply  to  any  portion  of  the  building  other  than  the  portion  under  reconstruction. 

Neiu  by-law  No.  41  of  1910. 

41.  (1)  Every  person  who  shall  undertake  construction  work  on  a building 

intended  to  be  used  as  a dwelling  shall  cause  the  whole 
Open  spaces^ at. luting  on  n£  ^ least  one  side  of  every  room  included  in  such  work 

and  intended  for  human  habitation  to  abut — 

On  an  exterior  or  on  an  interior  open  space  of  the  width  or  dimensions,  and 
fulfilling  the  conditions  hereinafter  prescribed  for  such  open  spaces,  respectively,  or 

On  an  open  verandah  opening  on  to  such  an  exterior  or  interior  open  space 
as  aforesaid. 

(a)  Every  such  exterior  open  space  shall,  subject  as  hereinafter  provided, 
extend  throughout  the  entire  length  or  depth,  as  the  case  may  be,  of  the  building 
on  the  side  on  which  such  room  so  abuts,  and  shall,  unless  the  same  is  a street,  be 
maintained  for  the  benefit  of  such  building  exclusively,  and  its  minimum  width 
shall  be  in  accordance  with  the  following  scale,  varying  according  to  the  variation 
(if  any)  in  the  height  of  such  building  where  it  immediately  adjoins  such  open  space, 
that  is  to  say  : — 

In  the  case  of  dwellings  other  than  chawls — 


Minimum  width 

Where  height  of  buildin 

of  open  space 

above  the  plinth  does 

throughout. 

not  exceed. 

2 feet. 

22 

feet. 

3 „ 

33 

J» 

I „ 

44 

n 

5 „ 

55 

Ji 

6 i. 

66 

>) 

7 „ where  height  exceeds 

66 

n 

case  of  chawls — 

5 feet. 

22 

feet. 

6 „ 

33 

n 

7 „ 

44 

n 

8 „ 

55 

n 

9 „ 

66 

5) 

10  ,,  where  height  exceeds 

66 

n 

Provided  that  this  by-law  shall  not  operate  to  prevent  projections,  from  the 
face  of  the  building,  of  other  than  inhabited  rooms  if  such  projections  do  not  reduce 

the  width  of  the  open  space  to  less  than  2 feet : 

Provided  also  that  such  exterior  open  space  shall  not  be  required  to  be 
extended  as  far  as  the  street  or  open  space  on  which  the  frontage  of  the  building 

mav  abut : 

(b)  Every  such  interior  open  space  shall  have  an  area  equal  to  not  less  than 
one-tenth  of  the  aggregate  floor  area  of  all  the  rooms  abutting 
thereon  and  shall  not  be  in  any  direction  less  than  six  feet 

across. 
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(c)  Every  open  space,  whether  exterior  or  interior,  provided  in  pursuance 

of  this  by-law  shall  be,  and  be  kept,  free  from  any  erection  thereon 
and  open  to  the  sky,  and  no  cornice,  roof  or  weather  shade  shall  over- 
hang or  project  over  the  said  open  space  so  as  to  reduce  the  width 
to  less  than  the  minimum  provided  by  these  by-laws. 

( d ) No  open  drain,  except  for  rain  water,  shall  be  constructed  in  such  open 

space. 

(2)  A person  who  shall  make  any  alteration  or  addition  to  such  building  shall 
not  by  such  alteration  or  addition  diminish  the  extent  of  open  space  provided  in 
pursuance  of  this  by-law. 


Extract  from  Rules  in  Schedule  XVII  of  the  Calcutta 
Municipal  Act,  III  of  1899. 


Construction  of  rules  30  to 
36  or  47  to  49. 


52.  (1)  Rules  32  to  36,  or  rules  47  to  49,  as  the  case  may  be,  shall  not  be  ap- 

plied in  the  case  of  any  alteration  of,  or  addition  to,  a build- 
ing unless  one  or  more  of  the  following  works  is,  or  are, 
undertaken,  namely  : — 

(а)  the  construction  of  a roof  or  an  external  or  party  wall ; 

(б)  any  repairs  to  the  building  which  involve  the  reconstruction  of  a masonry 

wall  and  lift,  shaft  or  a chimney  after  the  same  has  been  entirely  or 
in  great  part  demolished  ; 

(c)  the  closing  of  any  door  or  window  in  an  external  wall ; 

(d)  the  construction  of  an  internal  wall  or  partition ; 

(e)  any  other  alteration  of  the  internal  arrangements  of  a building  which 

affect  an  alteration  of  its  courtyard  or  courtyards  or  its  drainage, 
ventilation,  or  sanitary  arrangements,  or  which  affect  its  security  ; 
(/)  the  addition  of  any  building,  room,  out-house,  or  other  structure  ; 

({/)  the  roofing  of  any  space  between  one  or  more  walls  and  buildings  ; 

(h)  the  conversion  into  more  than  one  place  for  human  habitation  of  a building 
originally  constructed  as  one  such  place  ; 

(j)  the  conversion  of  two  or  more  places  of  human  habitation  into  a greater 

number  of  such  places  ; 

(k)  the  alteration  of  a building  for  the  purpose  of  effecting  a partition  amongst 

joint-owners. 

(2)  In  the  case  referred  to  in  clause  (g)  of  sub-rule  (1)  the  said  rules  30  to  36, 
or  rules  47  to  49,  as  the  case  may  be,  shall  apply  only  as  regards  the  structure 
which  is  formed  by  roofing  a space,  and  not  as  regards  adjoining  buildings. 
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TOWN  IMPROVEMENT  SCHEMES  AND  BUILDING 
BYE-LAWS  IN  THE  MADRAS  PRESIDENCY. 


BY 

The  Hon’ble  Kao  Bahadur  M.  RAMACHANDRA  RAO,  PANTULU  GARU. 

Town-planning  and  the  relief  of  congestion  have  already  occupied  a great  deal 
of  attention  in  the  proceedings  of  this  Conference.  The  principle  of  betterment 
as  defined  in  the  English  Act  under  which  the  local  authority  has  a right  to  a share 
in  the  improved  value  resulting  from  an  improvement  scheme,  and  also  the  principle 
of  the  German  Act  by  which  power  is  conferred  on  duly  constituted  authorities 
to  alter  the  shape  of,  and  otherwise  rearrange  plots,  so  as  to  render  them  more  suit- 
able for  building  purposes,  have  been  advocated  as  methods  of  sanitary  reform 
and  have  been  accepted  by  this  Conference.  It  has  also  been  suggested  that  in  con- 
gested areas  action  is  desirable  on  the  general  lines  of  the  provisions  of  the  English 
Housing  of  the  Working  Classes  Act  of  1890  and  1909,  adapted  to  the  local  con- 
ditions In  India  ; and  that  local  authorities  should  be  empowered  to  prepare  and 
carry  out  improvement  schemes  in  insanitary  areas  on  the  general  lines  laid  down 
in  the  Town-planning  Act  of  1909. 

These  proposals  will,  if  carried  out,  I think,  be  a great  step  in  advance  in  bettering 
urban  and  rural  life  in  India,  and,  while  I believe  it  is  desirable  to  confer  increased 
powers  on  local  authorities,  I do  not  think  they  will  be  of  much  practical  use  in  the 
immediate  future. 

In  the  first  place,  the  financial  resources  of  the  local  authorities  m this  country 
and  in  England  are  entirely  different  and  this  fact  should  always  be  kept  in  view. 
Unless  steps  are  taken  to  improve  the  position  of  local  bodies  in  this  respect  there 
is  no  possibility  of  their  being  able  to  discharge  the  duties  with  which  local  authorities 
are  charged  in  England  under  the  Housing  of  the  Working  Classes  Acts.  Under  the 
existing  conditions,  local  authorities  in  India  can  never  finance  improvement  schemes 
on  the  general  lines  laid  down  in  the  English  Acts.  This  will  be  the  greatest  obstacle 
for  an  effective  application  of  these  Acts.  A great  deal  of  attention  will,  theiefoie, 
have  to  be  given  in  maturing  the  financial  proposals  involved  in  the  proposed  legis- 
lation. A thorough  examination  of  national  and  local  finances  in  India  with  a view 
to  bring  them  more  into  line  with  the  conditions  in  the  West  is  therefore  needed,  and 
till  that  is  done  sanitary  progress  will  not  go  very  much  beyond  the  stage  of  discus- 
sion. An  improvement  in  the  sanitary  condition  of  Indian  towns  is  not  possible  till 
the  solution  of  the  problems  connected  with  the  housing  of  the  poor  is  taken  in  hand 
on  the  lines  adopted  in  Western  countries.  This  again  depends  largely  on  the 
financial  resources  of  local  authorities. 

The  second  point  is  that  the  English  principle  of  betterment,  under  which  contri- 
butions from  owners  of  sites  and  owners  of  obstructive  buildings,  towards  the  costs 
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of  an  improvement  scheme  are  levied  in  proportion  to  the  extent  to  which  their 
lands  are  bettered,  besides  being  too  complicated  in  its  working  is  not,  under 
existing  conditions  in  India,  capable  of  wide  application  as  a measure  of  sanitary 
reform.  Except  in  the  Presidency  towns  and  a few  of  the  largest  mofussil  muni- 
cipalities, the  principle  of  betterment  may  be  inappropriate  and  even  oppressive 
in  areas  inhabited  by  the  poorer  classes  or  intended  for  them.  Where  the  improve- 
ment scheme  includes  localities  which  are,  or  are  likely  to  be,  of  some  commercial 
importance,  or  are  residences  of  the  well-to-do  classes,  a contribution  based  upon 
the  principle  of  betterment  may  not  be  obnoxious  ; but  at  present  the  most  urgent 
attention  is  necessary  in  localities  inhabited  by  the  poorer  classes. 

2.  An  examination  of  the  sanitary  schemes  hitherto  sanctioned  and  carried 
out  with  the  aid  of  Provincial  funds  will,  I believe,  generally  lend  support  to  the 
view  that  the  principle  of  betterment  cannot  usually  be  applied  to  the  areas  inhabited 
by  the  poor.  A short  account  of  the  steps  taken  during  the  last  5 years  for  the  relief 
of  congestion  in  the  municipality  of  Ellore  and  of  the  improvement  schemes  carried 
out  with  provincial  funds  may  therefore  be  useful  in  elucidating  this  point.  Before 
I proceed  to  give  an  account  of  this  work,  it  is  perhaps  necessary  to  state  that  the 
municipality  of  Ellore  is  typical  of  many  other  mofussil  municipalities  in  India. 
There  is  the  part  known  as  the  old  town,  the  relic  of  the  urban  life  of  the  pre-British 
period,  with  its  low  ill- ventilated  buildings,  narrow  lanes  and  overcrowded  dwellings ; 
and  there  are  also  the  later  extensions  which  have  come  into  existence  during  the 
last  30  or  40  years.  The  contrast  between  the  one  and  the  other  in  all  towns  in 
Southern  India  is  apparent.  The  most  important  quarter  of  the  old  town  is  the 
commercial  portion,  with  its  bazars,  godowns  and  storehouses.  Round  this  part 
of  the  town  have  grown  up  small  clusters  of  houses  inhabited  by  the  lowest  strata 
of  society,  the  malas  and  madigas,  the  leather  workers,  tanners  and  sweepers  of  the 
Telugu  country,  the  toddy  drawers,  the  shepherds,  the  milk-men,  and  various  other 
labouring  classes.  The  irrigation  systems  of  the  Godavari  and  Kistna  meet  in  the 
vicinity  of  Ellore,  and  a large  tract  of  country  in  the  neighbourhood  of  the  town  has 
been  brought  under  wet  cultivation.  This  has  resulted  in  the  introduction  of  a large 
number  of  cultivating  classes  and  agricultural  labourers  from  the  neighbouring 
district  of  Vizagapatam.  To  these  must  be  added  the  industrial  section  of  the 
population  engaged  in  carpet  weaving,  the  jute  and  rice-mill  industries.  All  these 
agricultural  and  working  classes  occupy  the  outskirts  of  the  town  and  live  mostly 
in  huts  and  thatched  houses. 

3.  The  first  scheme  for  the  sanitary  improvement  of  the  town  was  in  regard 
to  the  filling  up  of  a portion  of  the  Kistna  canal  which  at  one  time  ran  right  through 
the  town.  The  canal  was  subsequently  diverted,  but  the  disused  portion  formed 
a big  hollow  into  which  all  the  filth  and  the  storm-water  of  the  neighbourhood  col- 
lected, forming  a breeding-ground  for  all  kinds  of  diseases.  The  Public  Works 
Department  handed  over  the  disused  channel  to  the  Municipal  Council  which  on 
account  of  financial  difficulties  was  unable  to  fill  it  up  for  over  15  years.  The  channel 
covered  an  area  of  4|  acres  and  had  to  be  filled  in  4 to  5 feet  in  most  places.  A 
scheme  at  a cost  of  Rs.  10,000  was  accordingly  prepared  and  carried  out  in  1910. 
Nearly  the  whole  of  the  channel  has  been  reclaimed  and  a great  nuisance  to  the 
neighbourhood  removed.  It  is  impossible  to  judge  of  the  financial  results  of  the 
scheme  as  the  site  cannot  be  built  upon  for  a number  of  years.  The  scheme  was 
undertaken  in  the  interests  of  the  general  sanitation  of  the  town  and  the  owners  of 
neighbouring  properties  have  derived  some  benefit  by  the  filling  up  of  the  channel. 
But  if  they  were  to  be  called  upon  for  a contribution  on  the  principle  of  betterment, 
it  would  be  considered  a very  iniquitous  proceeding. 
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4.  Another  most  insanitary  locality  has  been  acquired  at  a cost  of  about 
Rs.  13,000  odd.  This  was  a collection  of  thatched  huts  inhabited  by  about  750 
persons  who  owned  each  a small  site,  the  whole  site  measuring  about  3j  acres.  It 
abutted  the  hospital  buildings  and  was  also  very  low,  being  3 feet  below  the  surround- 
ing locality.  It  was  impossible  to  drain  this  area  and  2 feet  of  water  used  to 
stagnate  in  the  streets.  After  acquisition  the  site  was  filled  up  at  a cost  of 
Rs.  4,000,  the  total  cost  of  the  scheme  being  Rs.  17,000  odd.  This  locality  was 
inhabited  by  the  very  poorest  class  of  agricultural  labourers  ; and  if  the  punciple 
of  betterment  and  redistribution  had  been  applied  to  this  locality,  it  would  have 
been  impossible  to  carry  out  the  scheme  at  all.  Even  ^njth  of  the  amount  spent 
could  not  have  been  recovered  from  the  owners.  The  Sanitary  Commissioner 
considered  the  work  an  essential  improvement  to  the  town  and  it  could  only  be 

carried  out  by  the  aid  of  a Provincial  grant.  , 

5.  A third  scheme  was  the  acquisition  of  a locality  known  as  1 ambalagudem  , 
at  a cost  of  Rs.  6,000.  This  consisted  of  about  1 acre  and  was  mostly  inhabited 
bv  malas  who  were  chiefly  agricultural  labourers,  whose  surroundings  were  most 
filthy  and  insanitary.  The  houses  consisted  of  the  poorest  classes  of  palmyra  hut- 
ting  and  being  in  the  middle  of  the  better  class  of  buildings  they  were  also  a source 
of  constant  danger  from  fire  during  a greater  part  of  the  year  The  sanitary  author- 
ities suggested  the  acquisition  of  this  locality  in  the  interests  of  the  genera  sanitation 
of  the  town.  The  neighbourhood  has  been  improved  by  this  scheme,  but  on  the 
principle  of  betterment  there  is  none  from  whom  any  portion  of  the  cost  can  be  re- 
covered The  properties  that  abut  this  locality  on  the  four  sides  belong  to  the 
Government,  the  Municipality,  and  a few  private  owners.  The  remainder  is  a 
burial-ground.  The  people  who  have  been  benefited  by  the  removal  of  these  huts 
are  the  whole  population  and  not  only  those  who  abut  it.  It  is  impossible  to 
measure  the  extent  to  which  the  neighbourhood  has  been  bettered  m order  to  apph 

the  principle  of  betterment  to  this  scheme.  ( 

0.  1 shall  now  refer  to  another  large  scheme  which  is  in  the  course  o. 

execution.  The  total  cost  of  this  scheme  is  Rs.  1,81,000,  and  its  main  object  is  to 
open  up  five  of  the  most  congested  and  insanitary  areas  in  the  southern  portion  ot 
the  town  of  Ellore.  They  were  so  insanitary  that  nothing  short  of  wholesale  demoli- 
tion of  the  houses  was  possible.  The  streets  were,  in  many  places,  so  narrow  that 
in  cases  of  fire  the  houses  were  death  traps.  Some  of  the  streets  or  lanes  were  only 
three  or  four  feet  broad.  The  classes  inhabiting  the  houses  were  of  the  poorest, 
and  in  order  to  bring  the  ground  surface  of  these  localities  to  the  level  of  the 
surrounding  roads,  the  whole  area  had  to  be  raised  by  2 \ to  3 feet.  A net 
description  of  each  of  these  areas  as  it  existed  before  the  acquisition  is  given  below 
Gazavallivaripeta.— This  consists  of  170  thatched  and  tiled  houses  and  the 
«round-level  is  lower  by  3 feet  6 inches  than  the  adjoining  roads.  The  average  site 
occupied  by  a house  was  about  150  sq.  yards ; the  actual  extent  of  some  of  the 

6 m me -sites  being  as  small  as  75  sq.  yards.  , . , , 

There  was  no  outlet  for  drainage,  there  being  a drinking  water  tank  on  one 
• , w micca  houses  on  a higher  level  on  all  the  other  sides.  The  cost  of  the  acqui- 
sition was  Rs  29,342.  After  deducting  the  land  required  for  roads,  etc,.,  the  remain- 
n.  land  was  panelled  out  into  53  sites  of  about  400  sq.  yards  each  as  shown  m 
sketch  No.  I.  * The  total  cost  of  the  scheme,  including  cost  of  raising  the  level  and 

gudems- — These  consisted  of  49  thatched  and  tiled  houses 
occuSed  by  washermen  and  men  of  the  shepherd  castes.  The  extent  covered  by 
the  houses  was  1*26  ac.,  100  sq.  yards  was  the  average  ground  covered  by  each  house, 
the  number  of  persons  living  in  each  house  was  about  6,  and  rooms  were  also  fou 
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for  two  or  three  cattle  owned  by  every  family  of  the  shepherds,  and  also  for  the  soiled 
clothes  and  other  paraphernalia  of  the  dhobies.  The  area  is  situated  in  a very  con- 
gested portion  of  the  town  and  the  acquisition  of  this  was  mostly  in  the  interests  of  the 
sanitation  of  the  town  in  general,  rather  than  the  neighbourhood.  The  site  as  now 
parcelled  out  after  demolition  is  shown  in  sketch  No.  IT.  The  total  cost  of  this 
scheme,  including  constructional  works,  was  Rs.  21,230,  including  Rs.  14,066  as  the 
cost  of  the  compulsory  acquisition. 

Golegudem. — This  area  consisted  of  90  thatched  and  tiled  houses.  The  land 
on  which  the  houses  were  situated  was  about  2 to  3 feet  lower  in  level  than  the  ad- 
joining locality.  It  was  inhabited  by  pariahs,  mutrasees  and  washermen,  none  of 
whom  could  afford  to  raise  the  level  of  the  ground.  The  extent  of  the  site  occupied 
by  these  90  houses  was  about  4 acres,  the  average  size  of  each  house-site  being  about 
200  sq.  yards,  but  in  many  instances  as  low  as  100  sq.  yards.  A sketch*  shows 
the  site  as  it  existed  before  action  was  taken  for  acquisition,  and  sketch  No.  Ill 
shows  how  it  is  parcelled  out.  The  total  cost  of  this  scheme,  including  constructional 
works,  was  Rs.  44,325.  This  area  abuts  a Public  Works  Department  canal  on  the 
south,  vacant  village  sites  on  two  other  sides,  there  being  houses  on  one  side  only. 

Medaragudem. — This  is  situated  between  two  main  roads  and  right  in  the  centre 
of  the  town  and  contained  44  thatched  and  tiled  houses,  each  overcrowded  with 
inmates.  The  owners  were  basket-makers  and  fishermen.  The  locality  was  filthy 
beyond  all  measure.  A sketch  * shows  the  area  as  it  was  before  acquisition  and 
sketch  No.  IY  shows  how  it  is  now  dealt  with.  The  site  covered  bv  these  houses 
was  5,600  sq.  yards  and  the  cost  of  the  acquisition  was  Rs.  24,616-11-8. 

Washerman  and  Malagudem. — This  area  is  also  situated  between  two  main 
roads  of  the  town  and  the  houses  thereon  were  built  in  a big  pit  3 feet  below  the  level 
of  the  roads.  This  was  also  in  the  centre  of  the  town.  The  improvement  of  the 
town  required  the  removal  of  these  houses.  It  was  impossible  to  get  the  owners 
to  raise  the  level  of  the  ground  as  they  lived  by  daily  labour  and  as  the  cost,  about 
Rs.  10,000,  was  beyond  their  means.  The  improvement  was  nevertheless  so  im- 
portant to  the  town  as  a whole  that  the  only  course  open  was  acquisition. 

7.  I have  referred  to  these  schemes  in  detail  in  order  to  show  that  none  of 
them  could  be  carried  out  if  they  were  to  be  financed  on  the  principle  of  betterment 
as  laid  down  in  the  English  Housing  and  Town-planning  Acts.  In  most  of  these  cases 
either  there  was  no  neighbourhood  which  could  be  reached  for  a contribution  for 
betterment,  nor  would  it  be  possible,  satisfactorily,  to  assess  the  value  of  betterment 
on  any  principle  intelligible  to  those  who  would  have  to  pay.  Most  of  the  schemes 
have  been  undertaken  in  the  interests  of  the  general  sanitation  of  the  town  and  all 
were  much  beyond  the  present  financial  resources  of  the  Municipal  Council. 

8.  What,  is,  however,  most  urgently  needed  in  each  Province  is  to  take  such 
action  as  is  possible  under  existing  conditions  till  legislation  in  regard  to  Town-planning 
is  undertaken.  The  most  important  step  in  this  direction  is  the  acquisition  by  the 
local  authorities  of  all  lands  in  the  course  of  development  in,  or  in  the  vicinity  of, 
all  towns  showing  signs  of  expansion.  This  proposal  has  already  obtained  the 
approval  of  the  Government  of  India  ( vide  para.  6 of  the  letter  of  the  Government 
of  India  to  the  Local  Governments  No.  1345-1354,  Department  of  Education , dated 
26th  July  1912).  The  opinion  was  expressed  that  where  land  on  the  outskirts  of  a 
town  is  mainly  agricultural  land  and  can  be  acquired  cheaply,  the  better  policy 
would  be  for  the  local  authority  to  purchase  it  outright  and  secure  a return  by  pre- 
miums and  ground  rents  as  buildings  extended,  instead  of  depending  on  development 
taxes.  Immediate  action  in  this  direction  is  extremely  desirable  lor  a variety  of 


♦Not  reproduced. 
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reasons.  In  the  first  place,  the  unearned  increment  will  be  secured  to  the  local 
authorities  and  a highly  remunerative  investment  made  owing  to  the  rise  of  prices 
of  building  sites.  We  have  only  to  look  at  the  history  of  various  town  extension 
schemes  started  during  the  last  20  or  30  years  in  some  of  the  growing  towns  in  South- 
ern India,  to  realise  the  enormous  rise  in  the  price  of  house-sites.  Ellore,  Bezwada. 
Rajahmundry,  Coconada,  Tenali,  and  Guntur,  have  their  new  suburbs  known  as 
Powerpeta,  Innispeta,  Listerpeta,  Fosterpeta,  Ramaraopeta,  Suryaraopeta,  Arundel- 
peta  and  Morrispeta,  started  during  the  last  quarter  of  a century,  and  land  which 
was  then  given  away  at  2 annas  a yard  has  risen  gradually  in  value  and  is 
now  worth  as  much  as  Rs.  2 a square  yard.  This  difference  has  gone  into  the  pockets 
of  private  individuals.  The  best  course,  therefore,  for  the  local  authorities  in  the 
towns  under  their  control  is  to  acquire  the  ownership  of  all  agricultural  land,  in  the 
course  of  development  and  fit  for  building  purposes,  and  to  re-sell  these  gradually 
after  reserving  such  portion  as  may  be  necessary  for  open  spaces,  recreation  grounds 
and  school  houses.  Another  great  advantage  of  such  a step  is  that  the  local  author- 
ties  will  have  the  planning  of  the  new  sites  in  their  own  hands.  At  present,  indivi- 
dual owners  or  private  committees  have  this  work  largely  under  their  own  control. 
In  order  either  to  make  a profit  or  to  make  a scheme  pay,  sufficient  provision  for 
roads  and  open  spaces  has  not  been  made  and  several  very  serious  defects  have 

thereby  crept  in.  ....  , , n • 

This  would  be  avoided  if  local  authorities  laid  out  these  extensions.  During 

the  last  three  years  the  Government  of  Madras  have,  with  the  financial  assistance 
oiven  by  the  Government  of  India,  made  large  sanitary  grants  for  the  relief  of  con- 
gestion, and,  while  this  expenditure  is  bound  to  bear  fruit  in  due  course,  the  future 
appears  to  me  to  be  even  more  important  than  the  present.  An  enquiry  therefore 
should  be  started  in  each  Province  for  finding  the  extent  to  which  lands  in  the  vicinity 
of  towns  should  be  secured  to  local  authorities.  In  the  distribution  of  sanitary 
orants  for  the  next  few  years  preference  may  also  be  given  to  proposals  for  the  pur- 
chase of  lands  fit  for  building  purposes.  In  Madras  the  Government  have  had  under 
consideration  a set  of  rules  for  the  extension  of  towns  to  which  the  local  authorities 
•rre  directed  to  conform.  These  rules  have  now  been  finally  approved  by  Govern- 
ment (G.  0.  No.  1457  M.,  dated  30th  July  1913)  (Appendix  A).  Under  the  rules  now 
nromuRated  a scheme  for  town  extension  will  have  to  be  submitted  in  a very  com- 
nlete  form  for  sanction.  In  addition  to  the  proposals  for  the  purchase  of  lands  required 
for  a town  extension,  the  scheme  should  also  make  provision  for  all  constructional 
works  including  roads,  culverts,  latrines,  wells,  and  drains.  This  procedure  is,  in  my 
opinion  likely  in  most  cases  to  make  the  cost  of  schemes  so  heavy  that  it  will  be  very 
difficult  to  finance  them,  and  this  might,  in  the  case  of  most  local  bodies  result  in 
making  all  efforts  at  town  extension  almost  impossible.  It  appears  to  me  that,  it  local 
authorities  are  permitted  to  make  proposals  for  the  acquisition  of  building  land  to 
meet  not  only  present  but  future  needs  for  the  next  20  or  30  years  and  be  allowed 
to  confine  proposals  for  constructional  works  only  to  the  extent  to  which  they  may 
be  immediately  necessary,  there  will  be  better  chance  of  local  authorities  undertaking 
schemes.  Supplementary  schemes  for  additional  constructional  works  may 
be  sanctioned  as  land  is  taken  up  and  as  the  need  for  them  is  felt.  In  the  Madras 
Presidency  the  Government  have,  where  such  a step  was  necessary,  permitted  the 
acquisition  of  land  required  for  future  town  extensions,  and  not  merely  for  housing 
^ ripnnle  affected  by  the  acquisition  of  congested  areas.  I think,  tnerefore,  that 
ur  J stepfsCld  be  first  taken  for  the  acquisition  of  land  fit  for  bur  ding  pur- 
S and  that  the  rule  that  the  formation  of  street  and  drams  must  form  part 
of  the  scheme  for  laying  out  the  sites,  and  should  ordinarily  be^put  in  hand  simultane 
ouslv  with  the  execution  of  the  scheme  instead  of  being  deferred  to  a future  date. 
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will  have  to  be  considerably  relaxed.  All  efforts  should  at  first  be  concentrated  on 
the  acquisition  by  local  authorities  of  lands  fit  for  building  purposes. 

9.  The  rules  for  the  levy  of  ground  rents  in  towns  may  be  referred  to  in  this  con- 
nection. They  are  applicable  to  all  town-planning  schemes  in  the  Madras  Presidency, 
and  are  embodied  in  Standing  Orders  of  the  Board  of  Revenue  No.  21  (Appendix  B). 
It  will  be  seen  that  the  principle  of  betterment  is  not  unknown  in  the  revenue  practice 
of  the  Madras  Presidency,  and  the  increased  value  in  the  letting  of  house-sites  in 
towns  is  secured  thereby  to  the  State.  The  origin  of  these  rules  is  to  be  found  in  the 
Orders  of  the  Government  of  India,  printed  in  G.  0.  No.  527,  dated  6th  September 
1898.  The  principle  there  enunciated  is  that,  except  in  small  country  towns  where 
competition  is  not  keen,  no  part  of  the  full  value  of  lands  being  the  property  of  the 
State  and  utilised  for  town  extensions,  should  be  foregone.  The  rules  framed  ac- 
cordingly provide  for  the  full  value  being  realised,  partly  in  the  form  of  a rent  and 
partly  in  the  form  of  a price  paid,  when  the  land  is  sold  in  auction.  These  rules  are 
in  force  in  all  municipalities  and  cantonments  and  in  all  rural  towns  of  an  urban 
character,  with  a population  of  not  less  than  5,000.  Collectors  are  empowered  to 
declare  which  areas  in  a district  come  within  the  category  of  towns.  As  already 
stated,  the  value  of  the  site  sold  is  recovered  by  a ground  rent  payable  annually  which, 
it  is  laid  down,  should  be  slightly  below  the  full  competitive  rent,  the  balance 
of  the  full  value  of  the  site  being  recovered  by  a price  paid  in  auction  by  the 
purchaser. 

The  following  scale  lays  down  the  standard  of  rates  of  ground  rent  : — 
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„ „ 6 

> J J5 

(5) 

5 > 

50 

0 

0 

» »>  8 

>>  5? 

(6) 

>> 

75 

0 

0 

„ 12 

>> 

(7) 

100 

0 

0 

>>  5)1 

rupee 

(8) 

200 

0 

0 

2 

rupees  „ 

(9) 

300 

0 

0 

>1  >5  3 

? > >5 

(10) 

500 

0 

0 

„ „ 5 

? ' ? * 

The  ground  rent  leviable  under  these  rules  is  liable  to  revision  simultaneously 
with  the  re-settlement  of  the  ryatwari  assessment  of  the  taluk  in  which  the  town 
is  situated.  It  is,  therefore,  now  revisable  once  in  30  years.  As  regards  the  principles 
on  which  the  revision  of  ground  rent  is  to  be  conducted,  there  is  very  little  to  be 
gathered  from  the  rules.  The  only  direction  given  is  that  the  letting  value  of  the  site, 
exclusive  of  the  value  of  any  buildings  or  superstructure  thereon,  or  other  improve- 
ments, shall  alone  betaken  into  consideration,  and  the  sole  judge  in  this  matter  is  the 
chief  Revenue  authority  of  the  district.  No  rules  have  been  laid  down  as  regards 
the  principle  on  which  the  letting  value  is  to  be  appraised,  and  there  is  not  even  any 
limit  in  regard  to  the  enhanced  ground  rent  that  may  be  demanded.  The  latest 
orders  of  the  Madras  Government  on  the  subject  are  contained  in  G.  O.  No.  1691 
Revenue,  dated  6th  June  1911  (Appendix  C).  Similar  orders  in  regard  to  the 
levy  of  ground  rent  are,  in  all  likelihood,  in  force  in  the  other  Provinces.  The  ques- 
tion, therefore,  arises  as  to  whether  the  levy  of  ground  rents  by  the  State  on  house- 
sites  in  towns,  and  its  periodical  revision  by  the  State  is  desirable,  and  its  bearing 
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on  town  improvement  schemes,  will  have  to  be  considered.  If,  as  stated  in  the  oideis 
above  quoted,  the  full  value  of  a site  is  to  be  recovered  partly  by  the  payment 
of  a price  to  be  immediately  paid,  and  partly  by  the  payment  annually  of.  a 
fixed  ground  rent  ascertained  at  a time  of  sale,  I do  not  see  why  the  price 
of  a site  once  fixed  should  be  enhanced  with  the  re-settlement  of  the  sur- 
rounding agricultural  lands.  The  fact  is  that,  in  the  framing  of  these  rules, 
settlement  procedure  greatly  dominated  the  mind  of  those  who  were  respon- 
sible for  them.  The  adoption  of  the  principles  of  land  settlement  to  building 
sites  which  at  one  time  was  agricultural  land,  appears  to  me  altogether  un- 
iustifiable,  but  it  is,  however,  an  unconscious  application  of  the  principle  of  better- 
ment. The  increase  in  the  letting  value  of  house-sites  is  due  mainly  to  the 
amenities  and  conveniences  provided  by  the  local  authorities  and  at  their 
expense,  and  there  is  no  reason  why  the  enhanced  value  in  rating  should  not  go 
to  them.  The  Government  should  have  nothing  to  do  with  the  rating  of  letting 
values  of  house-sites,  and  this  must  be  left  entirely  to  local  authorities.  Ihose 
who  purchase  sites  under  town-planning  schemes  have  now  to  look  to  two  authorities, 
the  Municipal  and  Rural  Boards,  who  revise  their  rates  by  a revision  once  m every 
5 years,  and  the  Government  who  revise  their  ground  rents  once  m 30  years,  and 
both  seek  to  fix  their  rates  on  the  letting  value  of  the  land  or  site.  I think  this  a - 
together  unnecessary.  The  system  of  ground  rents  should  either  be  abolished  or  the 
payments  should  be  limited  to  a fixed  number  of  years.  The  present  practice  has 
led  to  a great  deal  of  unnecessary  complexity,  and  the  question  requires  a thorough 
examination  from  the  point  of  view  of  fixity  and  certainty  m the  rating  on  land 
included  in  town-planning  schemes.  The  present  rules  authorise  the  levy  of  ground 
rents  even  from  local  authorities,  when  land  is  acquired  at  their  cost  for  the  purposes 
of  town  improvement  schemes,  and  the  sites  will  have  to  be  sold  subject  to  the  pay- 
ment of  a ground  rent  to  Government,  which  rent  is  liable  to  be  enhanced  in  the 
future  This  element  of  uncertainty  is  altogether  undesirable  and  is  a dis- 
turbing factor  at  present  in  town-planning  schemes  and  must  therefore  be 

removed.  ^ Hqu  • Acts  in  England  impose  a very  heavy  responsibility  on  the 

local  authorities  in  regard  to  the  finding  of  accommodation  for  the  working  classes 

and  for  those  who  are  rendered  houseless  by  a town  improvement  scheme  Local 

authorities  in  this  country  have  not  undertaken  these  responsibilities  as  vet,  and  in 

reoard  to  those  who  are  disturbed  in  consequence  of  any  improvement  schemes 

in'the  Madras  Presidency,  it  has  been  the  practice  to  make  buildmg  ground  availa  fie 

to  them.  Applications ‘for  Provincial  grants  m order  to  build  dwellings  for  those 

( , i p noorer  classes  who  have  been  deprived  of  tlieir  houses  have  been  hithe  to 

refused1  The  only  local  body  to  make  a beginning  in  this  direction  is  the  Madras 

Go  noration  which  built  about  376  tenement  houses  for  the  poor,  at  an  average 

MSS*  Rs  350  ; from  each  of  which  a rent  of  Re.  1-8-0  per  annum  is  realised. 

?t  tas  found  impossible  to  reduce  the  cost  of  the  construction  of  these  dwe  lings 

l i v Rs  350  and  looked  at  as  a business  transaction  under  ordinary  conditions, 

rb  s Tncmne  is  not  at  all  satisfactory.  But  if  a larger  income  is  realised,  the  classes 

f r whom The  tenements  are  intended  would  be  driven  to  occupy  other  insanitary  dwel- 
orwhom  tfie  tenemen  ^ wk  of  this  kind  has  not  been  undertaken. 

ungS*  t £ a cheap  dwelling-house,  according  to  the  design  made  by  the  Sanitary 
^he.  comes  to  about  Rs.  340,  an  amount  very  much  above  the  means  of  the 
Engl^e  : who  require  relief,  the  cost  of  the  katcha  hut  now  occupied  by  them  being 
vef  it  30  or  40  If  the  relief  of  congestion  in  Indian  towns  is  considered 
° 7ofthe  efsen tial  features  of  sanitary  reform,  this  cannot  be  carried  out  without 
i°n  "some  measure  undertaking  the  construction  of  sanitary  dwellings  for  the  very 
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poor.  The  extreme  poverty  of  the  people  and  the  working  classes  in  Indian  towns 
is  such  that  it  is  impossible  for  them  to  build  their  dwellings  on  an  approved 
sanitary  design.  The  question  was  raised  in  Madras  by  a motion  in  the  Legislative 
Council  last  year,  but  the  Government  of  Madras  refused  to  do  anything  which  would 
amount  to  a recognition  of  the  policy  of  providing  housing  accommodation  to  the 
poor.  It  was  pointed  out  that  costly  as  these  schemes  are  for  the  acquisition  of 
insanitary  areas  and  the  demolition  of  houses  thereon,  that  cost  would  be  nothing 
compared  with  the  cost  of  constructing  buildings  for  the  accommodation  of  those 
who  live  in  insanitary  areas.  It  was  also  stated  that  the  construction  of  model- 
dwellings  for  the  poor  was  charged  to  local  rates  in  England,  and  that  the  rents 
charged  by  municipalities  in  Western  countries  are  never  lower  than  the  rents 
charged  by  those  who  build  houses  as  a matter  of  commercial  undertaking.  The 
higher  rents  charged  by  the  London  County  Council  were  quoted  as  an  illustra- 
tion and  grants  for  the  construction  of  model-dwellings  for  the  poor,  consequent 
on  the  relief  of  congestion,  were  accordingly  refused. 

The  question,  however,  remains,  whether  it  is  sound  policy  to  spend  money  on 
the  relief  of  congestion  without  at  the  same  time  safeguarding  the  future  by  looking 
to  the  provision  of  sanitary  dwellings  for  those  who  are  displaced.  The  present 
practice  of  making  provision  for  building-sites  is  not  likely  to  result  in  any  improve- 
ment at  all,  as  the  same  class  of  hutting  will  again  be  constructed.  Is  it,  therefore, 
right  to  treat  the  construction  of  dwellings  for  the  poor  in  municipal  areas  entirely 
as  a matter  of  investment  from  the  point  of  a business-man,  or  should  this  be 
regarded  as  a measure  of  sanitation  incidental  to  the  relief  of  congestion  ? While  I 
fully  recognise  the  financial  difficulties,  I believe  th£t  under  existing  conditions,  the 
construction  of  model  sanitary  dwellings  is  essential.  If  it  is  not  possible  to  provide 
dwellings  for  all  those  who  are  displaced,  some  provision  ought  to  be  made  in  sani- 
tary schemes  for  the  construction  of  at  least  a few  model-dwellings,  so  that  those 
that  can  afford  to  build  may  be  able  to  follow  good  and  approved  designs. 

11.  The  last  point  I should  like  to  refer  to  is  one  of  great  practical  importance. 
In  a consideration  of  town-planning,  the  constitution  of  Indian  society,  their  habits, 
and  tendencies  cannot  be  ignored,  and  due  provision  will  have  to  be  made  to  meet 
them.  Otherwise,  town-planning  schemes  may  not  be  successful.  Separate  blocks 
for  each  class  are  desired  and  must  be  set  apart.  There  is  also  a tendency  of  people 
of  each  class  to  cling  together  as  far  as  possible,  and  owners  of  condemned  dwellings 
make  a demand  to  be  provided  with  sites  in  the  vicinity  of  those  belonging  to  their 
class.  This  is  another  great  difficulty.  The  healthiness  of  a site  cannot,  therefore, 
be  the  sole  consideration,  so  long  as  local  authorities  have  no  power  to  compel  people 
to  occupy  sites  selected  by  them.  In  the  municipality  of  Ellore  500  sites  were  pro- 
perly laid  out  and  made  available  at  a cost  of  Rs.  28,000  to  the  malas,  madigas, 
medaras  and  other  poorer  classes  who  were  rendered  houseless  in  consequence  of 
relief  of  congestion.  These  were  specially  reserved  for  them  and  were  excellent 
in  every  way  and  were  offered  at  comparatively  cheap  rates,  but  they  were  not 
taken  up,  notwithstanding  that  their  advantages  were  explained  to  them  at 
length.  Other  classes  who  are  in  need  of  house-sites  are  taking  them  up  and 
paying  much  better  prices. 
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APPENDIX  A. 


Notification. — Published  in  G.  0.  No.  1457  M.,  dated  30th  July  1913. 

Under  clause  (n)  of  sub-section  (1)  of  section  250  of  the  Madras  District  Muni- 
cipalities Act,  1884,  the  Governor-in -Council  is  pleased  to  issue  the  following  rules 
for  regulating  the  schemes  for  the  extension  of  towns  and  the  provision  of  house 
accommodation  undertaken  by  Municipal  Councils : 


Rules. 

No  scheme  for  the  extension  of  a town  or  for  the  acquisition  of  land  for  the 
provision  of  house  accommodation  shall  be  undertaken  by  a Municipal  Council, 
unless  the  site  selected  by  it  for  such  extension,  or  acquisition,  has  been  previously 
approved  by  the  District  Medical  and  Sanitary  Officer,  or  the  Sanitary  Commissioner, 
with  special  reference  to  the  suitability  of  the  soil  for  building  construction,  faci- 
lities for  drainage  and  water-supply  and  other  matters.  T,  ,, , 

2.  The  site  for  an  extension  should  be  open  to  the  prevailing  winds.  It  should 
be  elevated  above  surrounding  lands  wherever  possible  and  shall  have  a grave  or 
sandv  subsoil,  and  when  such  a site  is  not  available,  an  open  site  possessing  a suffi- 
cient slope  either  from  one  end  to  the  other  or  from  the  centre  outwards  should  be 
selected, Pand  the  site  should  not  be  liable  to  be  flooded.  The  subsoil  should  be  of 
as  impervious  a character  as  possible,  clay  being  the  worst  and  grave  the  best  and 
the  subsoil  water-level  should  not  rise  during  the  rains  to  a height  less  than  6 feet 

from^th  shall  be  marked  out  on  the  site,  and  shall,  as  far  as  possible,  run  in 

straight  lines  crossing  one  another  at  right  angles.  The  main  streets,  exclusive  o 
lateral  drains,  shall  be  not  less  than  40'  in  width,  and  the  secondary  streets  not  less 
than  30'.  In  the  case  of  long  streets,  cross  streets  shall  be  provided  at  intervals  of 
from  1 000  to  1,500  feet,  so  as  to  secure  perflation  of  air  and  easy  exit, 

4 All  streets  shall,  unless  the  Government  otherwise  direct,  be  metalled 
throughout  their  entire  width,  from  side  to  side,  and  not  merely  the  centre  of  the 

roadway .^Q^erva  laneg  1(y  in  width,  exclusive  of  lateral  drains,  shall  be  formed 

along  the  backs  of  houses  to  enable  conservancy  carts  and  scavengers  to  enter  for  th 
purpose  of  cleansing  backyards  and  for  the  laying  of  drainage  pipes  m the  event  of 

the  town  being  provided  with  underground  drainage.  -it 

the  town  i id  d on  both  sides  with  open  and  impervious  U-shaped 

G.  Streets  sm  oe  pw  , e h drain  shall  on  any  account 

x 2' 111  -greets,  2'  “.“TfS 

street,  and  X 1'  °aUot °to°M  on  to 

If  the  drains  are  constructed  of  Cuddapah 
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slabs,  their  joints  shall  be  well  cemented  ; in  other  cases  their  sides  shall  be  plastered 
with  cement  sloping  to  the  bottom. 

7 . The  formation  of  streets  and  drains  must  form  part  of  the  scheme  for  laying 
out  the  site  and  should  ordinarily  be  put  in  hand  simultaneously  with  the  execution 
of  the  scheme  instead  of  being  deferred  to  a future  date. 

8.  In  all  cases  where  the  width  of  the  main  streets  exceeds  50',  Municipal 
Councils  shall,  as  far  as  possible,  plant  and  maintain  suitable  avenue  trees  on  both 
sides  of  the  street. 

9.  Suitable  places  for  the  construction  of  public  latrines  shall  be  selected  and 
set  apart  for  the  purpose. 

10.  Where  there  is  no  pipe  water-supply,  suitable  sites  shall  be  selected  for 
the  sinking  of  public  wells. 

11.  The  land  acquired  for  the  extension  of  a town  shall  be  plotted  into  house- 
sites,  the  size  of  which  shall  ordinarily  be  not  less  than  45'  x 60'.  Ordinarily  also 
the  sites  so  laid  out  shall,  unless  the  Government  otherwise  direct,  be  sold  in  public 
auction  subject  to  such  conditions  and  penalties  for  failure  to  comply  with  them 
as  may  be  stated  in  the  sale-deed. 

12.  Every  sale-deed  in  respect  of  building-site  by  a Municipal  Council  shall 
contain  a condition  which  shall  also  be  embodied  in  the  notice  of  sale  published  by 
the  Council,  requiring  the  purchaser  to  complete  the  construction  of  the  house  within 
a period  of  one  year  from  the  date  of  purchase  and  providing  that,  unless  the  time 
is  extended  by  the  Municipal  Council  for  good  cause  shown  to  the  satisfaction  of  the 
Council,  the  purchaser’s  title  to  the  site  shall  cease  and  deterimine  and  that  the  site 
shall  re-vest  in  the  Municipal  Council  and  that  the  purchaser  shall  be  entitled  only 
to  a refund  of  90  per  cent,  of  the  price  originally  paid  by  him  to  the  Municipal 
Council. 

13.  No  house-sites  shall  be  built  upon  unless  and  until  the  purchaser  submits  a 
plan  of  the  building  to  the  Municipal  Council,  and  furnishes  the  particulars  required 
by  section  180  of  the  Madras  District  Municipalities  Act,  1884,  including — 

(a)  a statement  showing  the  dimensions  of  the  building  and  the  levels  at 

which  it  is  intended  to  lay  the  foundation  and  lowest  floor  ; and 

( b ) a statement  showing  the  means  of  ventilation  and  drainage  and  the  privies 

which  it  is  intended  to  provide. 

14.  No  sub-division  of  house-sites  or  construction  of  more  than  one  house  on 
each  site  shall  be  permitted. 

15.  Houses  shall  be  constructed  with  frontage  facing  the  streets  and  shall  have 
an  open  space  of  five  feet  all  round. 

16.  The  construction  of  houses  lying  back  to  back  shall  be  strictly  prohibited. 

17.  No  house  or  out-house  shall  under  any  circumstances  be  allowed  to  be 
constructed  with  thatch. 

18.  The  main  walls  of  the  house  shall  not  be  less  than  10'  high.  The  eaves 
must  not  be  less  than  8'  above  the  plinth. 

19.  The  provision  for  ventilation  shall  comprise  suitable  windows  in  the  rooms. 

20.  No  house  shall  be  built  on  a basement  of  less  than  2'  from  the  ground  and 
such  basement  shall  be  of  masonry  or  some  rat-proof  material. 

21.  All  backyards  of  houses  shall  be  provided  with  a gateway  so  as  to  give 

access  to  municipal  officers  for  the  purpose  of  inspection  and  to  the  private  sca- 
venging staff.  , ... 

22.  All  backyards  of  houses  shall  be  provided  with  a suitable  impervious 
bathing  platform  for  the  inmates  of  the  house.  Each  house  shall  be  provided  with 
a latrine  to  be  made  to  a standard  pattern  supplied  by  the  municipal  office  or  any 
other  pattern  approved  by  the  Municipal  Chairman. 
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23.  All  sullage  water  from  a house  and  its  backyard  shall  be  drained  into 
the  municipal  drain  in  the  conservancy  lane  and  not  into  the  drain  in  front  of  the 
house  which  is  provided  to  carry  off  storm-water. 

24.  All  cattle  yards  shall  be  flagged  and  properly  drained. 

25.  All  houses  shall  be  enclosed  by  durable  compound  walls  or  fences  of  such 

description  as  the  Council  may  prescribe. 

26.  Except  in  so  far  as  may  be  necessary  for  the  excavation  of  foundations 
or  wells  or  the  levelling  or  sloping  of  the  ground,  no  purchaser  of  a house-site  shall 
remove  earth  from  the  site  for  building  or  any  other  purpose  so  as  to  leave  hollows 

27  Rules  13  to  26  supra  should  also  be  embodied  as  conditions  of  sale  in  the 
notice  of  sale  published  by  the  Council  and  in  the  sale-deed  before  possession  of  a 
site  is  given.  In  case  of  breach  of  any  of  these  conditions  the  Council  shall  call  upon 
the  owner  of  the  plot  to  make  the  necessary  alterations  or  provision  within  a 
period  of  three  months,  in  default  of  which  the  Municipal  Council  shall  be  authorised 

to  make  them  itself  and  recover  the  cost  from  the  owner. 

28.  No  relaxation  of  rules  14  to  26  shall  be  permitted  without  the  prior  ap- 
proval of  the  Sanitary  Commissioner  which  will  be  given  only  on  special  grounds. 

5.  These  rules  will  come  into  force  in  all  municipalities,  other  than  mil  muni- 
cipalities, on  1st  October,  1913.  ~ , 

6.  The  Tamil,  Telugu,  Malayalam  and  Canarese  Translators  to  Government 

will  furnish,  as  soon  as  possible,  translations  of  the  above  notification  to  the  Superm- 
tendent,  Government  Press,  Madras,  who  will  print  the  requisite  number  of  copies 
in  English  and  the  vernaculars  and  forward  to  Collectors  for  publication  in  the 
district  gazettes. 


APPENDIX  B. 

Board  Standing  Order  No.  21. 

Section  (ii). — In  Towns. 

8 Definition  of  “ Town.”— No  place  shall  be  classed  as  a town  for  the  pur- 
poses of  this  section  unless  . . . 

(a)  a Municipal  or  Cantonment  Act  is  m force  therein,  or 

(b)  ( i)  the  place  has  a population  of  not  less  than  5,000  inhabitants  residing 

in  houses  more  or  less  contiguous,  not  in  scattered  collection  as 

hamlets,  and  , , i , , 

/[[)  ^as  a distinctly  urban  character  such  as  that  of  a market  town. 

9.  Publication  of  list  of  towns.— The  Collector  shall  publish  in  the  district 
gazette  a list  of  towns  as  classed  under  paragraph  8,  and  may,  from  time  to  time, 
alter  the  list  by  notification  in  the  district  gazette. 

10  General  provisions  in  regard  to  town-sites— 

/:\  scale  of  qrant  for  building  purposes. — In  towns,  portions  of  house-sites 
at  the  disposal  of  Government  may  be  granted  for  building  purposes, 
in  accordance  with  a scale  fixed,  or  to  be  fixed,  by  Collectors  with 
reference  to  the  requirements  of  their  district  or  of  particular  towns 
or  Quarters  of  a town,  and  subject  to  the  conditions  laid  down  in 
paragraphs  11  to  17  below.  The  scale  may  be  altered  by  Collectors 
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from  time  to  time,  according  to  their  discretion,  but  every  such  alter- 
ation should  be  previously  published  in  the  district  gazette. 

(ii)  Register  of  land  suitable  for  building  purposes. — A register  should  be 

maintained  by  the  village  officers  of  each  town,  showing  the  situation 
and  extent  of  all  land  at  the  disposal  of  Government  and  suitable  for 
building  purposes.  This  register,  the  form  of  which  should  be  deter- 
mined by  the  Collector  for  each  district  or  local  area,  together  with 
the  supplements  A,  B and  C,  described  and  illustrated  in  Appendix 
XVII,  should  be  bound  up  with  the  register  of  applications  prescribed 
in  Appendix  XVI. 

(iii)  The  disposal  of  vacant  Government  lands  within  port-limits  for  the 

erection  of  houses  should  be  subject  to  the  conditions  laid  down  in 
paragraph  2 (iv)  of  Standing  Order  No.  15.  The  erection  of  houses 
on  Government  lands  within  port-limits  is,  however,  prima  facie 
objectionable,  and  if  there  is  reason  to  think  that  the  port-limits  are 
unnecessarily  wide,  the  Port  Officer  should  be  moved  to  revise 
them. 

(iv)  Town-sites  not  to  be  appropriated  without  previous  permission. — Collectors 

will  assert  the  prerogative  of  Government  bv  making  it  known  that 
town-sites  at  the  disposal  of  Government  cannot  be  appropriated 
without  permission  previously  obtained. 

(v)  Consequence  of  such  appropriation. — If  any  portion  of  such  town-site  is 

appropriated  without  permission  and  the  Divisional  officer  considers 
that  the  occupation  is  objectionable  or  that  the  occupancy-right  should 
be  sold  by  auction,  the  appropriator  will  at  once  be  warned  to  vacate 
within  a reasonable  time,  not  exceeding  one  month,  to  be  specified 
in  the  notice.  If  the  notice  is  not  complied  with,  the  provisions  of  Act 
III  of  1905  should  be  applied  in  accordance  with  the  instructions  con- 
tained in  Standing  Order  No.  26. 

(vi)  Responsibility  of  village  officers. — Village  officers  will  be  held  responsible 

for  preventing  and  reporting  encroachments. 

(vii)  Cultivation  of  town-site. — The  cultivation  of  vegetables,  tobacco,  etc., 

within  the  recognized  limits  of  backyard  included  in  a house-site 
need  not  be  interfered  with.  But  the  cultivation  of  any  portion  of 
house-site  in  towns  which  is  not  a backyard  is  an  undoubted  abuse, 
and  should  be  treated  as  unauthorised  occupation  under  Act  III  of 
1905  in  accordance  with  the  instructions  contained  in  Standing  Order 
No.  26,  unless  action  is  barred  or  appears  inadvisable  owing  to  long 
possession.  No  patta  should  be  granted  for  such  cultivation. 

(viii)  Extension  of  town- site. — When  the  existing  town-site  does  not 
suffice  for  the  needs  of  the  residents,  Collectors  may  add  thereto 
any  adjacent  land  at  the  disposal  of  Government  and  may  for  the 
same  purpose,  in  districts  where  such  a course  is  permissible, 
acquire  under  the  Land  Acquisition  Act,  land  not  at  the  disposal 
of  Government. 

(ix)  Sanitary  requirements. — In  granting  town-sites  for  building  purposes 
Divisional  officers  will  bear  in  mind,  and  as  far  as  possible  give  effect 
to,  the  general  orders  in  Standing  Order  No.  99,  which  are  meant  to 
ensure  width  and  straightness  of  streets,  to  guard  against  overcrowd- 
ing and  also  to  make  suitable  provision  for  drainage. 

11.  Procedure  to  be  observed  in  the  disposal  of  applications. — The  following 
procedure  shall  be  observed  in  dealing  with  applications  for  house-sites  in  towns  ; — 
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(i)  Contents.- — Applications  for  house-site  shall  be  made  in  writing  and  shal 
clearly  specify  the  land  required,  and  the  purpose  for  which  it  is 
wanted,  i.e.,  whether  for  constructing  a thatched,  tiled  or  terraced 
building,  a place  of  worship  or  for  erecting  cattle-shed,  etc. 

ii)  Officer  to  whom  presented.— The  application  may  be  presented  in  the  first 

instance  to  village  officers,  who  will  then  forward  it  to  the  Tahsddar 

with  a report  in  duplicate  in  the  form  given  in  Appendix  XV  , 
omitting  columns  14  and  16.  Applications  made  to  the  lahsildar 
direct  should  be  referred  to  the  village  officers  for  a report  m the 

same  form.  . . , , . 

(iii)  Registry.— Village  officers  shall  register  applications  m order  ot  date  in  a 

bound  book,  the  pages  of  which  should  be  consecutively  numbered, 
and  similar  registers  shall  be  maintained  in  Tahsildars  offices. 

(iv)  Report.— A copy  of  the  village  officer’s  report  should  be  sent  by  the 

Tahsildar  to  the  Municipal  Council  or  Union  Panchayat  having 
jurisdiction  over  the  town,  and  the  objections  of  those . bodies,  it  an\ 
are  raised  by  them,  should  be  considered  by  the  Tahsildar. 

(v)  Disposal— It  on  a perusal  of  the  village  officer’s  report  and  the  remarks 

of  the  Municipal  Council  or  Union  Panchayat  and  after  such  enquiry 
as  may  be  necessary,  the  Tahsildar  considers  the  disposal  of  the  site 
under  this  paragraph  to  be  unobjectionable,  he  should  inform  the 
applicant  accordingly.  In  the  case  of  towns  that  have  been  or  are 
likely  to  be  surveyed,  a deposit  of  Rs.  5 for  each  lot  shall  be  required 
from  the  applicant  at  the  same  time  to  defray  the  cost  of  demarcation 
and  survey.  This  deposit  shall  be  paid  within  ten  days  after  the 
Tahsildar’s  intimation  ; failing  payment,  the  application  will  be  con- 
sidered cancelled.  On  receipt  of  the  deposit  above  referred  to,  the 
Tahsildar  shall  cause  the  land  to  be  demarcated  and  surveyed  as  soon 
as  possible.  On  completion  of  such  work  the  Tahsildar  should  cause 
a notification  in  the  form  given  in  Appendix  XX  to  be  published  m 
the  town  by  beat  of  drum  and  also  to  be  posted  up  m some  conspi- 
cuous place  as  well  as  on  the  land  applied  for. 

'vil  auction  sale. — The  auction  should  be  held  by  the  Tahsildar  or  by  some 
officer  duly  authorized  by  him  on  the  date  fixed  m the  notification  or 
on  any  subsequent  date  to  which  the  sale  may  be  adjourned  for  good 
reason  of  which  fact  due  public  notice  should  be  given,  and  the  lot 
should  be  knocked  down  to  the  highest  bidder.  In  cases  where  lands 
have  been  demarcated  and  surveyed  at  the  expense  of  applicants  an 
upset  price  shall  be  fixed  which  shall  be  the  cost  of  such  demarcation 

#v:;\  T)eVosit  —The  purchaser  of  the  lot  should  be  required  to  deposit  at  once 
15  per  cent,  of  the  amount  of  his  bid  and  to  sign  an  agreement  con 
senting  to  forego  the  deposit  in  case  the  remainder  of  the  purchase- 
money  is  not  paid  within  thirty  days  after  sale.  If  the  original  appli- 
cant be  the  purchaser,  he  shall  receive  credit  for  the  deposit  paid  by 
him  under  clause  (v)  supra  ; otherwise  the  amount  shall  be  repaid  to 

him  at  once  from  the  sale  proceeds.  , . 

fviii)  Confirmation  of  sale.— The  result  of  the  sale  shall  be  submitted  imme- 
diately to  the  Divisional  officer,  who  may,  subject  to  the  provisions  of 
clause  (x)  either  confirm  the  sale  or  cancel  it  in  the  exercise  of  his 
discretion  or  for  any  other  good  reason.  Thus,  lie  may  refuse  to  con- 
firm grants  for  thatched  houses  in  places  where  there  is  risk  of  fire,  or 
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where  such  houses  would  be  out  of  keeping  with  neighbouring  buildings  * 
he  may  also  exercise  his  discretion  in  regard  to  confirming  grants 
made  for  building  places  of  worship,  schools  and  similar  institu- 
tions. 

(ix)  Appeal. — An  appeal  to  the  Collector  will  be  allowed  against  an  order 

passed  by  the  Divisional  officer  under  clause  (viii).  There  shall  be  no 
second  appeal. 

(x)  Government  sanction  when  required. — Sales  of  the  occupancy  right  in  land, 

the  value  of  which  exceeds  Rs.  50,000,  shall  be  subject  to  the  con- 
firmation of  the  Board  of  Revenue  ; and  if  the  value  exceeds 
Es.  10,000,  to  the  confirmation  of  the  Government. 

Note. — In  the  disposal  of  plots  within  the  municipal  limits  of  Ootacamund, 
Coonoor  and  Kodaikanal,  the  previous  sanction  of  Government  to  the  sale  of  the 
sites  shall  be  obtained. 

12.  Rate  of  ground  rent. — The  Collector  should  determine  the  rate  of  ground 
rent  on  each  plot  dealt  with  under  these  rules  before  it  is  put  up  to  auction.  The 
rates  fixed  should  be  slightly  less  than  the  full  competitive  rent,  the  balance  of  the 
full  value  of  the  site  being  recovered  in  the  auction  price.  Ordinarily  the  Collector 
should  adopt  such  one  of  the  rates  given  in  Appendix  XXI  as  most  nearly  fulfils 
the  condition.  If  no  bids  are  made  at  the  auction  at  the  rate  so  fixed,  it  should  be 
reduced  unless  the  absence  of  bids  is  due  to  combination  or  want  of  publicity  and 
the  like  causes.  The  minimum  rate  of  ground  rent  should  be  Rs.  12-8-0  per 
acre. 

13.  Periodical  revision  of  ground  rent. — The  ground  rent  so  fixed  and  payable 
shall  be  liable  to  periodical  revision  simultaneously  with  the  re-settlement  of  the 
ryotwar  assessment  of  the  taluk  in  which  the  town  is  situate.  In  making  such 
revision  the  letting  value  of  site,  exclusive  of  the  value  of  any  buildings  or 
superstructures  thereon,  or  other  improvements,  shall  alone  be  taken  into  consider- 
ation. 

14.  Reduction  of  ground  rent  in  special  cases. — The  Collector  may  at  his  discre- 
tion lower  the  rate  of  ground  rent  below  the  minimum  fixed  in  paragraph  12  in 
special  localities,  e.g.,  in  parts  of  towns  inhabited  by  the  poorer  classes  or  where  the 
cost  of  building  houses  is  unusually  high  ; when  the  concession  is  made  on  account 
of  the  applicant’s  poverty,  care  should  be  taken  to  word  the  patta  in  such  a manner 
as  to  prevent  the  benefit  of  concession  being  claimed  by  assignees,  such  as  sowcars, 
who  were  not  intended  to  benefit  by  it.  The  Collector  may  also  dispense  with  the 
sale  of  occupancy  right  by  auction  whenever  he  considers  this  course  to  be 
advisable  in  the  following  circumstances  : — 

(1)  Where  an  application  is  made  for  a mere  extension  of  an  existing  house  - 

site  and  not  for  a full-sized  plot  according  to  the  scale  prescribed  under 
paragraph  10  ; in  this  case  the  Collector  may  levy  the  full  market 
value  of  the  site  from  the  applicant,  or 

(2)  where  the  applicant  is  too  poor  to  purchase  the  site  at  auction  : in  this 

case  the  site  may  be  assigned  subject  to  the  payment  of  ground  rent 
either  at  the  ordinary  rate  or  at  the  special  rate  referred  to  in  the  first 
part  of  this  paragraph. 

(3)  If  bona  fide  ryot  or  agricultural  labourers  apply  for  house-sites  on  the 

outskirts  of  towns  where  large  areas  of  vacant  land  exist,  such  cases 
should  be  reported  for  the  orders  of  the  Board  which  may,  if  the  Col- 
lector so  recommends,  grant  the  sites  to  the  applicants  on  the  appro- 
priate ground  rent,  but  free  of  any  initial  payment. 

15.  Procedure  subsequent  to  the  grant  of  house-site — 
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(i)  Register  0/  grants.- A register  in  the  form  given  in  Appendix  XVIII  shall 

be  maintained  for  all  house-sites  granted  m towns. 

Form  0f  ■mtta—  A paila  in  the  form  given  in  Appendix  XXIL  bhall 
issued  for  all  site!  assigned  under  this  section,  but  Divisional  officers 
mav  impose  anv  additional  conditions  regarding  tin?  provision  of 
means  oPf  drainage  with  reference  to  Standing  Order  No.  99  or  any 
other  sanitary  or  administrative  requirement.  The  grantee : «!  also 
be  required  to  execute  an  agreement  binding  himself  to  fulfil 

conditions  on  pain  of  forfeiting  the  grant  • ions 

.nil  Riciht  of  re-entry. — The  right  of  re-entry,  whether  under  the  provisions 
of  the  valla  or  under  those  of  any  subsidiary  agreement,  should . be 
enforced  only  under  the  orders  of  ye  Div.sional  officer.  Before 
ordering  such  re-entry  the  Divisions officer  as  a matter^ 


grace,  give  notice  (a)  to  the  grantee  and  (6)  in  the  District 

(iv)  Extension  of  period  prescribed  lor  building. -T. he  Divisional  officer  may 
' also,  as  a matter  of  grace  and  when  special  cause  has  been  shown  for 
such  a concession,  extend  the  period  prescribed  in  condition  ( ) 
pat, a.  Ordinarily  the  period  should  be  made  to  commence  so  a t0 
give  the  pattadar  a clear  period  of  six  or  twelve  months  as  t 
may  be,  from  the  date  of  decision  of  any  appeal  that  may  be prefer  e 
against  the  Divisional  officer’s  order  confirming  the .sale.  In the  case 
of  sites  in  Kodaikanal,  however,  the  period  allowed  for  the  construe 
tion  of  a tiled  or  terraced  building  shall  be  two  years. 

16.  House-site  in  Cantonments.— In  military  cantonments,  the  ground  lent 
f land  should  be  levied  and  carried  to  account  by  the  local  Revenue  office1 . 
terms  of  all  old  grants  should  be  respected,  ground  rent  being  levied  at  the  rates 
+1  ~ -pin  mentioned.  For  land  in  excess  of  the  extent  mentioned  m the  grant  01  h i 
without  grant,  the  Collector  may,  at  his  discretion,  require  the  occupant 
annroDriate  ground  rent,  if  such  land  is  used  as  house-site  ; otherwise  the  Collector 
Jqi  q^al  with  the  case  in  accordance  with  clauses  (iv),  (v)  and  (vn)  of  paragrap 

10,  supra.  fortifications. — Grounds  within  fortifications  at  out-stations 

on  which  buddings  are  erected  by  private  individuals  are  chargeable  with  ground 
rent  or  assessment,  which  shall  be  collected  and  carried  to  account  by  the  Revenue 
officer  of  the  District  in  which  the  fortification  is  situated. 


APPENDIX  C. 

Government  order  No.  1691. — Revenue,  dated  6 th  June  1911. 

The  following  principles  which  will  generally  be  applied  in  future  in  regard  to 
the  levy  of  ground  rent  oil  lands  acquired  by  local  bodies  generally  and  especially 
in  regard  to  lands  acquired  for  the  extension  or  provision  of  house-sites.  Such 
lands  thus  acquired  generally  fall  under  one  of  the  following  classes  . 

(1)  Lands  at  the  disposal  of  Government  which  are  made  over  to  the  local 

body ; 
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MADARA  GUDEM  AFTER  RE-ARRANGMENT. 

SCALE:-  1 INCH  = 99  FEET 


(2)  Lands  which  are  acquired  by  Government  at  the  cost  of  the  Government 

and  made  over  to  the  local  body  ; 

(3)  Lands  which  are  acquired  by  Government  at  the  cost  of  the  local  body 

and  made  over  to  it. 

(4)  Lands  which  are  acquired  by  the  local  body  by  private  purchase. 

As  regards  lands  falling  under  classes  (1)  and  (2),  the  Government  consider 
that  full  ground  rent  should  as  a rule  be  charged.  In  cases  in  which  the  local  body 
does  not  derive  any  income  from  the  land  or  derives  an  income  which  is  less  than  the 
expenditure  annually  incurred,  the  levy  of  ground  rent  may  be  waived  at  the  discre- 
tion of  Government  in  accordance  with  the  rules  laid  down  in  section  (ii)  of  Board 
Standing  Order  No.  24.  As  regards  classes  3 and  4,  the  lands  will  ordinarily  remain 
subject  to  the  same  ground  rent  or  assessment  as  was  levied  on  them  before  acqui- 
sition. If  the  land  was  held  free  of  assessment  or  ground  rent  previous  to  acqui- 
sition the  immunity  will  ordinarily  be  allowed  to  continue,  but  it  will  be  distinctly 
understood  that  such  immunity  is  entirely  a matter  of  grace  and  that  it  will  be  open 
to  Government  at  any  time  to  withdraw  it  and  to  impose  ground  rent  should  suffi- 
cient reasons  appear.  In  all  cases  the  rate  of  assessment  or  ground  rent,  if  any, 
will  be  liable  to  periodical  revision  at  re-settlements. 
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SANITARY  IMPROVEMENT  IN  URBAN  AREAS. 


BY 

LALA  JAI  LAL,  b.a., 
Municipal  Commissioner,  Simla. 


Sanitation  of  urban  and  rural  areas  is  one  of  the  most  difficult  but  at  the 
same  time  one  of  the  most  important  problems  occupying  the  attention  of  the 
Government  and  others  interested  in  the  welfare  of  the  millions  of  the  inhabitants 
of  this  country.  On  the  correct  solution  of  this  problem  depends  the  physical 
and  mental  well-being  and  progress  of  India. 

In  this  paper  I propose  to  deal  with  the  question  of  sanitary  improvement 
of  urban  areas,  leaving  the  rural  areas  for  discussion  on  another  occasion.  I do 
not  pretend  to  deal  with  the  subject  systematically  or  extensively,  but  have 
attempted  to  put  down  on  paper  in  broad  outlines  some  stray  ideas  as  they 

came  to  me.  ...  , , 

The  sanitary  administration  of  the  principal  and  important  towns  has  been 

entrusted  to  local  Municipal  bodies  whose  powers  are  defined  by  special  acts  of  the 
Legislature.  One  important  function  of  these  bodies  is  to  control  the  construc- 
tion of  new  buildings  and  to  see  that  the  existing  buildings  do  not  become 
offensive  or  dangerous  to  the  public  either  through  disrepair  or  want  of  proper 
sanitary  arrangements.  It  is  this  function  that  I propose  to  make  the  subject 
of  special  discussion  in  this  paper. 

It  happens,  and  not  very  seldom,  that  in  considering  applications  for  permission 
to  construct  new  buildings  the  Municipal  authorities  fail  to  take  into  consideration 
the  effect  of  the  proposed  building  on  the  future  of  the  area  in  which  the  building 
is  proposed  to  be  constructed.  They  fail  to  consider  that  in  course  of  time  other 
buildings  are  likely  to  spring  up  in  the  locality  and  that  this  will  necessitate  pro- 
perly laid  out  roads  and  streets,  drains,  sewers,  etc.  The  result  is  that  when,  after 
the  lapse  of  some  time,  these  improvements  are  taken  in  hand  a very  great  difficulty 
has  to  be  met.  Heavy  compensations  have  to  be  paid  to  set  back  or  acquire  exist- 
ing buildings,  and  great  annoyance  and  inconvenience  is  caused  to  all  concerned. 
I think  it  would  be  a very  prudent  policy  for  all  Municipal  bodies  to  frame  their 
programmes  with  due  regard  to  the  probable  future  expansion  of  areas  under  their 
administration  and  to  have  a regular  scheme  planned  out  for  future  loads,  etc. 
A plan  and  reference  book  on  the  subject  if  kept  in  the  office  would  be  found  very 
useful.  All  suggestions  made  and  approved  by  the  Municipal  bodies  should  be 
entered  in  these  documents  and  should  be  referred  to  when  dealing  with  all  building 
applications.  Generally  there  is  not  much  continuity  in  the  personnel  of  these  local 
bodies  and  such  documents  would  lead  to  a continuity  in  their  policy. 
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The  most  difficult  work  of  the  Municipal  bodies  however  is  the  improvement 
of  the  existing  buildings  and  areas  built  upon.  Several  methods  are  in  use  to 
attain  this  object,  e.g. 

(a)  compelling  owners  to  pull  down  or  repair  ruinous  buildings  ; 

( b ) closing  of  insanitary  buildings  till  made  sanitary ; 

(c)  acquisition  and  demolition  of  buildings  in  congested  areas  ; 

(cl)  reclamation  of  entire  areas  on  which  insanitary  or  ruinous  buildings  stand. 
(a)  and  ( b ). 

The  powers  of  the  Municipal  bodies  regarding  (a)  and  ( b ) are  regulated  by  the 
special  acts  creating  such  bodies.  I am  unable  at  present  to  discuss  the  special 
provisions  in  the  acts  in  force  in  other  provinces.  In  the  Punjab,  Sections 
113,  114  and  116  of  the  Punjab  Government  Act  III  of  1911  deal  with  the  powers 
of  the  Committees.  But  I venture  to  think  that  the  powers  given  by  these  sections 
have  been  found  to  be  inadequate  to  deal  with  the  case  of  buildings  which  are  so 
insanitary,  or  in  such  a ruinous  condition  that  nothing  short  of  their  entire 
demolition  and  reconstruction  would  remedy  the  defects.  It  has  been  held  by  the 
Chief  Court  of  the  Punjab  that  a Committee  is  bound  to  give  to  the  owner  of  a ruin- 
ous building  the  option  of  either  removing  it  or  repairing  it,  and  that  the  repairs 
required  by  the  Committee  should  be  specified  in  the  notice.  Thus  the  whole 
responsibility  is  thrown  on  the  Committee  and  it  has  been  considered  that  a notice 
requiring  an  owner  to  either  remove  or  reconstruct  a ruinous  building  would  be 
illegal. 

In  the  case  of  insanitary  buildings  the  hands  of  Committees  are  a little 
stronger  as  they  can  prohibit  the  building  to  be  used  for  human  habitation  till  the 
same  is  made  sanitary.  But  the  Municipal  bodies  are  incapable  of  taking  any  action 
regarding  buildings  occupied  for  purposes  other  than  human  habitation.  No  powers 
are  given  to  the  Committees  to  deal  with  buildings  which  are  a source  of  danger  to 
the  health  and  sanitation  of  neighbouring  buildings.  Perhaps  this  is  a point  on 
which  opinions  might  differ  as  to  the  advisability  of  conferring  such  powers  on  the 
Municipal  bodies,  as  the  exercise  of  such  powers  benefits  the  neighbouring  proper- 
ties at  the  cost  of  another.  I consider  that  such  powers  are  essential  for  the  proper 
exercise  of  their  functions  by  the  Municipal  bodies  and  that  in  such  cases  power 
should  also  be  given  to  the  Municipal  bodies  to  compel  the  persons  who  benefit  by 
such  actions  to  contribute  towards  the  loss  sustained  by  the  injured  person  and 
thus  share  the  expense  incurred  by  Municipal  bodies.  Sanitary  considerations 
should  ordinarily  override  all  others  and  individual  interests  must  give  way  before 
public  health  and  benefit. 

(c).  The  acquisition  and  demolition  of  buildings  in  congested  areas  is  a question 
which  is  not  free  from  difficulties.  The  Municipal  Acts  generally  do  not  deal  with 
this  question.  Action  can  only  be  taken  under  the  Land  Acquisition  Act  I of  1894. 
This  Act  deals  with  the  law  on  the  question  of  acquisition  of  land  for  public  purposes. 
The  “public  purposes”  for  which  buildings  are  acquired  to  be  demolished 
includes  “ relieving  of  congestion.  ” It  is  a question  to  what  extent  relieving  of 
congestion  is  a “ public  purpose  ” according  to  the  Land  Acquisition  Act.  There 
are,  however,  several  other  considerations  which  deserve  attention  in  this  connection. 
In  my  opinion  it  is  a great  mistake  to  start  on  a campaign  of  acquisition  and 
demolition  of  buildings  in  congested  areas  without  first  providing  for  the  suitable 
accommodation  of  the  persons  occupying  such  buildings  ; if  this  is  not  done,  the  very 
act  intended  for  relieving  congestion  defeats  its  own  purpose.  The  persons  occupy- 
ing such  buildings  have  naturally  to  find  accommodation  elsewhere,  and  unless 
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the  number  of  houses  available  for  occupation  is  increased,  these  people  necessarily 
go  and  occupy  existing  houses,  thus  increasing  the  number  of  residents  theiein  and 
consequently  causing  further  overcrowding.  Thus  in  trying  to  relieve  congestion 
in  one  set  of  houses,  we  increase  it  in  others  unless  new  and  suitable  buildings  are 
first  constructed  to  take  the  place  of  the  houses  to  be  acquired.^  I have  mentioned 
this  defect  as  I have  come  across  concrete  examples.  The  Simla  Improvement 
Committee  of  1907  have  recommended  the  acquisition  of  several  properties  in 
the  bazaars  in  order  to  relieve  congestion,  and  between  the  years  1904  and  1910 
several  houses  or  sites  of  houses  have  been  acquired  bv  the  Simla  Municipal  C om- 
mittee. There  were  buildings  on  such  sites  which  were  destroyed  either  by  fire  or 
landslips.  These  houses  accommodated  almost  200  families,  say  about  1,000  persons. 
No  provision  was  made  then,  or  is  proposed  to  be  made  now,  for  the  accommodation 
of  the  persons  who  occupied  the  houses  already  acquired  or  who  occupy  the  houses 
to  be  acquired,  in  spite  of  the  fact  that  the  population  of  Simla  is  increasing  daily. 
These  1,000  persons  have  taken  quarters  in  the  other  houses  and  have  made  them 
overpopulated,  and  unless  precautions  are  taken  beforehand  the  same  result  is 
likely  to  accrue  from  future  acquisitions. 

There  are  many  who  question  the  wisdom  of  acquiring  and  demolishing  houses 
unless  the  site  on  which  they  stand  is  made  part  of  a public  street  or  alle}- . If  t ie 
site  is  left  as  an  open  piece  of  ground  between  other  houses  it  comes  to  be  used  as  a 
dumping  ground  for  the  filth  and  rubbish  of  the  neighbouring  houses  and  is  thus  a 
source  of  nuisance.  I think  the  acquisitions  to  relieve  congestion  should  be  so  ar- 
ranged that  the  sites  of  the  acquired  buildings  may  become  the  links  or  continuations 
of  existing  roads  or  streets. 

Again,  the  demolition  of  buildings  for  the  purpose  of  relieving  congestion  natur- 
ally increases  the  value,  comfort  and  sanitation  of  the  adjoining  buildings.  The 
Municipal  bodies  have  to  pay  for  such  demolished  buildings,  while  the  neighbours 
benefit  vastly  by  these  acts  of  the  bodies.  There  is  no  reason  why  a limited  number 
of  persons  should  benefit  at  the  expense  of  the  large  number  of  tax-payers.  I think 
such  neighbouring  owners  should  be  made  to  pay  their  share  of  the  expenditure 
incurred  in  the  improvement  in  proportion  to  the  benefit  derived  from  it.  There  is 
no  law  at  present  in  India  under  which  this  could  be  done.  I understand  there  is 
such  a law  in  England. 

Then  in  the  majority  of  cases  the  buildings  selected  for  acquisition  and  demo- 
lition for  purposes  of  relieving  congestion  are  such  as  are  either  in  a ruinous  con- 
dition or  are  so  old  as  to  be  almost  unfit  for  human  habitation.  If  such  buildings 
are  to  be  acquired  under  the  Land  Acquisition  Act,  the  owner  has  to  be  paid  15% 
on  the  market  value  of  such  buildings  in  addition  to  their  full  market  value,  irrespec- 
tive of  the  condition  in  which  they  are,  and  without  regard  to  any  other  possible 
benefits  that  the  owner  may  obtain  from  the  demolition  of  the  buildings.  This  to 
my  mind  is  a very  hard  and  arbitrary  rule  to  the  detriment  of  the  Municipal 
bodies.  The  determination  of  the  market  value  of  such  buildings  is  also  a very 
complicated  affair.  In  some  places  so  many  years  rental  has  become,  either  by 
le»isation  or  by  authority  of  judicial  tribunals,  the  determining  factor  of  market 
value.  No  regard  in  such  cases  is  taken  of  the  condition  in  which  a particular 
building  may  be  or  of  the  locality  in  which  it  may  be  situated  or  the  purpose  for  which 
it  is  being  used.  Now  all  these  factors  are  important  ones  to  be  considered  by  a 
purchaser  when  buving  a building,  but  presumably  the  Land  Acquisition  Officer 
may  not  do  so.  I have  mentioned  this  point  as  the  Chief  Court  of  the  Punjab  has, 
in  an  important  case,  held  that  the  values  of  the  buildings  in  Simla  are  14  times 
the  annual  rentals.  Land  Acquisition  Officers  in  Simla  have  considered  themselves 
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bound  by  this  dictum  of  the  Chief  Court  and  have  been  giving  14  years’  rentals  for 
properties  acquired  subsequent  to  this  decision  of  the  Chief  Court,  while  in  private 
sales  some  properties  have  fetched  more  than  20  years’  rentals,  while  others  have 
fetched  only  5 years’  purchase.  The  hardship  of  this  hard  and  fast  rule  is  apparent 
and,  in  any  case,  the  judicial  officers  dealing  with  Land  Acquisition  cases  find  it 
hard  to  determine  the  market  value  of  ‘‘ lands”  for  want  of  definite  evidence  of  the 
past  sales  and  opinions  of  witnesses  on  the  values  of  properties  are  not  considered 
acceptable.  Thus  it  will  be  seen  that  the  existing  law  so  far  as  it  relates  to  the 
matter  under  discussion  is  both  inadequate  and  indefinite. 

( d ) Reclamation  of  entire  insanitary  areas  to  relieve  congestion  lias  met  with 
the  same  difficulties  as  the  acquisition  and  demolition  of  buildings  and  almost  all 
the  remarks  made  above  regarding  the  latter  apply  to  the  former.  An  additional 
difficulty  which  is  usually  experienced  in  the  reclamation  of  insanitary  areas  is  the 
paucity  of  funds  available  with  the  Municipal  bodies  for  such  purposes.  The  result 
is  that  such  bodies  have  to  content  themselves  with  gradual  reclamation  or  to  leave 
matters  as  they  are.  I think  powers  should  be  given  to  the  Municipal  bodies  to 
issue  debentures  or  to  form  improvement  trusts  for  such  purposes  without  the 
necessity  of  asking  for  special  legislation  on  each  occasion. 

Imperial  and  local  Governments  might  treat  the  Municipal  bodies  very  liberally 
by  granting  loans  on  easy  terms,  or  by  giving  free  grants  of  money  for  the  purpose 
of  reclamation  and  improvement  of  insanitary  areas.  I wish  to  lay  special  emphasis 
on  the  necessity  for  Government  rendering  all  possible  help  to  the  Municipal  bodies 
in  this  respect.  The  abeyance  of  schemes  of  reclamation  or  their  very  gradual 
enforcement  is  very  often  injurious  both  to  the  Municipal  bodies  and  the  private  indi- 
viduals concerned.  To  illustrate  by  a concrete  example.  In  Simla  there  is  a fairly 
extensive  area  below  the  Cart  Road  near  the  Bazaar.  This  area  is  in  a very  filthy 
condition,  the  houses  thereon  are  generally  dirty  and  very  old  ramshackle  buildings. 
About  four  years  ago  I submitted  to  the  "Municipal  Committee  a scheme  suggesting 
the  reclamation  of  the  whole  of  this  area.  I pointed  out  that  the  Committee  was 
likely  to  make  money  by  sale  of  sites  and  would  relieve  congestion  in  the  Bazaars 
and  that  the  reclamation  was  in  every  Avay  advantageous  to  the  public.  The  scheme 
was  approved  by  everybody  concerned,  but  no  action  could  be  taken  for  want  of 
funds.  No  new  buildings  are  allowed  in  this  area  owing  to  its  being  in  an  insani- 
tary condition,  thus  causing  hardship  to  the  owners  of  the  lands  and  there  are  no 
prospects  of  the  area  being  improved  in  the  near  future. 

The  hardships  mentioned  above  in  connection  with  the  acquisition  of  buildings 
to  relieve  congestion  are  also  keenly  felt  by  the  Committee.  From  the  beginning  of 
this  year  gradual  reclamation  of  this  area  has  been  taken  in  hand,  but  this  also  is  in 
the  long  run  injurious  to  the  Committee  because  the  improvement  of  one  part 
increases  the  value  of  the  neighbouring  part,  with  the  result  that  the  compensation 
to  be  paid  for  future  instalments  of  reclamation  is  likely  to  increase  proportionately 
every  year. 

It  is  a question  whether  the  Land  Acquisition  Act  confers  powers  to  acquire 
areas  for  the  purpose  of  reclamation  of  insanitary  areas.  "Public  purpose”  is 
defined  in  section  3,  clause  (/)  of  the  Land  Acquisition  Act.  The  definition  is  charac- 
teristically vague  and  useless.  One  might  very  well  infer  from  this  definition  that 
the  provision  of  building  sites  in  towns  is  not  a "public  purpose.” 

I have  so  far  dealt  with  the  destructive  part  of  the  reclamation  schemes.  After 
an  area  has  been  accjuired  and  cleared  the  first  business  of  the  Municipal  body  should 
be  to  lay  it  out  in  a systematic  method  providing  room  for  roads,  bazaars,  streets, 
drains,  etc.  In  order  to  bring  in  the  best  profit,  building  sites  should  be  prepared 
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where  necessary.  Afterwards  the  sites  should  be  sold  to  the  best  advantage.  It 
would  be  a very  great  improvement  if  power  were  conferred  on  the  Municipal  body 
to  insist  on  houses  being  constructed  on  such  sites  in  a uniform  manner  so  far  as 
structure,  material,  appearance,  etc.,  are  concerned.  Construction  of  model  build- 
ings by  these  bodies  might  with  advantage  be  taken  in  hand.  Under  the  present 
law  Municipal  bodies  are  bound  to  sanction  the  construction  of  buildings  if  they 
are  strong  structurally  and  proper  provision  is  made  to  make  them  suitable  for 
human  habitation  ; any  other  consideration  such  as  those  mentioned  above  is  beyond 
the  competence  of  the  Municipal  bodies.  Fresh  legislation  would  be  necessary  if 
such  powers  are  to  be  conferred  on  the  Municipal  bodies. 

Action  is  contemplated  in  Simla  on  these  lines  in  the  case  of  the  reclamation  of 
the  mohalla  alluded  to  above.  But  this  will  have  to  be  done  purely  by  persuasion 
and  not  by  compulsion.  Persuasion  is  not  expected  necessarily  to  succeed  in  every 
case.  It  is  proposed  to  build  a model  dwelling  house  in  this  locality  on  a site  which 
has  already  been  cleared.  Plans  of  model  dwelling  houses  which  the  Committee 
would  like  to  see  constructed  in  this  locality  have  been  prepared  and  every  facility 
will  be  given  by  advice  and  otherwise  to  the  proprietors  or  purchasers  of  sites  to 
have  plans  prepared  in  conformity  with  those  of  the  Committee.  The  plans  are  such 
as  to  enable  people  to  build  houses  of  uniform  pattern  so  as  to  accommodate  different 
numbers  of  families  according  to  the  size  of  the  sites.  The  whole  work  is  being  done 
under  the  direct  supervision  of  Captain  B.  A.  Needham,  i.m.s.,  Health  Officer  of 
Simla,  from  whom  the  constructive  portion  of  this  scheme  has  mainly  originated. 
But  for  the  legal  difficulties  related  above  the  work  would  have  by  this  time  been 
far  advanced  and  want  of  funds  is  unfortunately  presenting  a great  impediment  to 
its  completion  at  an  early  date. 

There  is  another  direction  in  which  Municipal  bodies  might  do  useful  work  in 
improving  existing  streets  and  lanes.  When  deciding  applications  for  reconstruc- 
tion of  an  existing  building,  power  is  given  by  the  municipal  acts  to  order  the  putting 
back  of  the  building  if  necessary  so  as  to  bring  it  in  line  with  the  adjoining  buildings, 
but  the  Committee  is  bound  to  allow  compensation  for  the  loss  suffered  by  the  appli- 
cant by  such  putting  back.  These  powers  are  very  seldom  exercised  by  the  Muni- 
cipal bodies.  The  procedure  for  determining  compensation  is  bv  regular  civil  suit 
and  this  is  notoriously  an  expensive  and  lengthy  procedure.  If  a Municipal  body 
ever  thinks  of  ordering  the  demolition  of  projecting  parts  of  an  existing  building  so 
as  to  get  an  uniform  width  of  road  or  street,  resource  has  to  be  had  to  the  provisions 
of  the  Land  Acquisition  Act  which  again  is  not  such  an  easy  and  simple  affair. 

It  is  very  necessary  in  all  such  cases  that  disputes  should  be  settled  expeditiously 
and  in  a simple  manner.  The  best  procedure  would  be  arbitration  under  the  super- 
vision of  courts  or  without  such  supervision,  if  so  desired.  The  arbitrators  should 
be  selected  by  all  parties  concerned  in  equal  number.  This  would  simplify  the 
procedure,  the  hard  and  fast  rules  of  evidence  would  not  be  binding  and  all  parties 
interested  would  have  the  satisfaction  of  getting  decisions  based  on  justice  and 
common  sense  and  would  be  saved  the  trouble  of  going  to  courts  of  appeal.  The 
procedure  in  fact  would  be  somewhat  analogous  to  v‘  trial  by  juries.  As  the 
disputes  would  relate  principally  to  properties  situated  in  big  and  important  towns 
reliable  and  competent  arbitrators  would  not  be  difficult  to  find. 

I would  suggest  that  a special  law  be  enacted  dealing  with  all  the  points  I have 
mentioned  above.  The  power  of  the  Municipal  bodies  should  be  enlarged  on  the 
matters  discussed  above  and  the  rules  relating  to  award  of  compensation  for  the 
acquisition,  etc.,  for  the  particular  purposes  enumerated,  be  modified,  and  provision 
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made  for  the  contribution  by  owners  of  properties  who  benefit  directly  by  such 
acquisition.  All  disputes  should  be  made  referable  to  Committees  of  arbitration 
and  the  decisions  of  such  Committees  should  be  made  final. 

I do  not  for  a moment  mean  that  the  proposed  enactment  should  be  of  uni- 
versal application  to  all  Municipal  bodies.  It  should  be  made  applicable  only  to 
selected  and  big  Municipalities  and  the  scope  of  its  operation  should  be  limited 
strictly  to  the  improvement  or  reclamation  of  existing  insanitary  and  overcrowded 
areas  or  to  the  laying  out  of  new  towns  or  parts  of  such  towns. 
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EXTENSION  OF  BANGALORE  CITY. 


BY 

MB.  KRISHNA  IYENGAR,  b.a„  l.c.l., 

Deputy  Chief  Engineer , Mysore  Public  Works  Department. 


The  oriqin  of  the  extensions—  Activities  in  the  direction  of  large  improvements 
to  and  extensions  of,  old  towns  in  the  Province  were  first  brought  mto  play  in  con- 
nection with  the  adornment  of  the  capital  of  the  State,  vtz  the  town  of  Mysore. 
HereTn  extension  known  after  the  name  of  His  Highness  the  late  Chamarajendra 
Wodayar  Bahadur,  g.c.s.t.,  as  the  Chamarajapura  extension,  was  first .laid  out  in 
the  year  1892,  by  the  then  Sanitary  Engineer,  the  late  Mr.  Standish  Lee.  T e 
beneficial  results  obtained  therefrom  induced  the  authorities  to  make  similar  attempt 
in  Bangalore  where  it  was  more  urgently  needed  on  account  of  excessive  over- 
crowding  in  the  old  city.  Soon  after,  an  extension  was  designed  and  laid  out  to 
the  west° of  the  Bangalore  Fort,  called  the  Chamara] endrapet  extension,  also  after 
the  name  of  the  same  Maharaja  ( vide  General  Survey,  Plan  JNo.  1,. 

2 Further  developments.— The  old  city  with  a.  compact  area  of  666 -acres  com 
tained  previous  to  the  advent  of  plague,  a population  of  more  than  70,000.  . Even 
allowing  a limiting  density  of  60  souls  per  net  acre,  the  population  that  might  be 
allowed  to  reside  in  this  area  without  the  evils  of  overcrowding  was  omy  40  000 
It  appeared  then  that  there  were  at  least  30,000  people  more  m the  city  than  there 
Lhfto  have  been,  for  whom  accommodation  had  to  be  found  elsewhere  The 
evils  of  overcrowding  at  once  became  apparent  when  plague  first  broke  out  m 1898 
and  took  a firm  hold  of  the  city.  It  was  then  that  further  extensions  to  the  north 
and  the  south  of  the  old  city  were  undertaken  at  a considerable  cost  to  Governmen  . 
People  also  recognising  the  value  of  building  detached  houses  m open  areas,  readi  y 
responded  to  the  call  of  Government  and  numerous  houses  built  on  sanitary  lines 
sprang  Up  in  the  course  of  a few  years.  Recently,  a fourth  extension  connect] n0 
those  on  the  west  and  the  south  has  also  been  opened  out. 

3 Before  proceeding  to  note  the  details  of  these  extensions,  it  is  necessary  to 
offer  a few  brie/ remarks' on  the  geology,  topography  and  climate  of  he  place,  as 
these  in  no  small  measure  affect  the  health  and  sanitation  of  these  extensions  and 
g-ive  them  the  distinctive  features  they  possess. 

4 Geoloqu. — The  portion  of  the  ground  comprised  within  the  present  limits 
of  Bangalore  City  and  its  sister  suburb,  the  Civil  and  Military  station,  forms  a 
miniature  plateau.  The  rocks  prevalent  in  the  area  consist  mainly  of  a gneiss ic 
complex  intruded  by  long  narrow  bands  of  fine  grained  granitic  masses.  The  latter 
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weather  and  give  rise  to  detached  boulders  often  delicately  poised  one  over  the 
other.  Runs  of  pigmatite  often  bearing  magnetite  are  also  noticed  into  the 
fundamental  gneissic  complex.  These  geological  facts  are  here  mentioned  to 
indicate  roughly  what  soils  may  be  expected  to  result  from  the  weathering 
agencies  and  denudation  of  such  rocks  and  how  these  soils  would  behave  as  regards 
the  sub-soil  drainage,  absorption  and  retention  of  water  and  facilities  for  water- 
supply  and  surface  drainage,  matters  determining  in  no  small  measure  the  sanitary 
conditions  of  a locality  for  human  habitation. 

5.  The  very  soft  nature  of  some  of  the  caugh-tup  masses  or  xenolites  enclosed 
by  the  harder  gneissic  or  granitic  rock  has  given  rise  to  formations  of  hollows  or 
depressions.  These  depressions  are  subsequently  filled  up  by  detritus  from  higher 
levels.  The  laterite  soil  appears  to  owe  its  origin  to  the  iron  contained  in  the  gneiss 
and  to  a few  other  factors.  Red  soil  accumulates  at  the  lower  levels  surrounding 
the  plateau.  White  clay  often  results  from  the  decomposition  of  felspar  in  the 
gneiss  and  militates  against  free  underground  circulation  of  water  ; whereas 
accumulation  of  quartz  sand  with  varying  quantities  of  clayey  matter  forms  the 
various  gravels  which  allow  free  percolation  of  water. 

6.  Topography. — The  surface  of  the  plateau  has  been  furrowed  into  and  diver- 
sified with  numerous  valleys  and  ridges.  The  several  valley  lines  and  intervening 
ridges  are  shown  in  the  accompanying  tracing  from  the  topographical  maps  ( vide 
plan  No.  2).  The  centre  of  the  plateau  may  be  considered  to  be  somewhere  near 
the  Trigonometrical  station,  marked  3,  118,  to  the  north  of  the  city  on  the  left  of 
the  Trunk  road  from  Bangalore  to  Bellary.  Numerous  valleys  radiate  from  this 
point.  The  ridges  undulate  steeply  on  all  sides  and  are  composed  of  red  soil  and 
gravel  of  various  thickness  ranging  from  6"  to  several  feet  overlying  deep  decom- 
posed gneissic  rock.  The  surface  drainage  is  consequently  perfect,  while  the  porous 
nature  of  rock  below  eminently  helps  the  sub-soil  drainage.  On  ridges  with  com- 
paratively large  flat  tops  like  the  ridge  on  which  the  northern  or  Malleswaram 
extension  is  situated,  we  have  to  go  down  30  to  40  feet  and  sometimes  more  to 
tap  springs.  No  better  place  could  be  found  for  the  location  of  healthy  human 
habitations. 

7.  The  flanks  of  the  valleys  are  composed  of  the  detritus  from  the  ridges. 
Here  the  soil  is  sticky  and  retentive  and  the  level  of  sub-soil  water  is  also  high. 
These  valleys  unless  perfectly  drained  are  not  so  suitable  for  residential  purposes 
as  the  ridges.  But  the  necessities  of  water-supply  forced  the  old  inhabitants  to 
cluster  round  the  sides  of  these  valleys  where  water  could  be  found  at  no  great  depth. 
The  art  of  getting  a supply  of  water  by  pumping  or  from  sources  at  distant  elevated 
points  was  unknown.  Subsequent  growth  was  determined  by  considerations  of 
safety,  society  and  business.  Elevated  plots  of  ground  were  consecrated  to  temples 
or  tombs,  public  offices  or  playgrounds.  This  proclivity  to  perch  on  the  sides  of 
nallas  or  rivers,  while  it  enabled  the  inhabitants  to  have  facilities  for  water,  com- 
pelled them  to  reside  in  localities  where  the  soil  was  generally  retentive  and  the 
level  of  sub-soil  water  high,  factors  inimical  to  health  and  conducive  to  the  develop- 
ment of  zymotic  diseases  which  were  gradually  intensified  by  defective  arrangements 
for  sewage  disposal,  want  of  ventilation  in  most  of  the  houses  and  overcrowding  by 
the  rapid  increase  of  population.  Want  of  localities  fit  for  residential  purposes 
and  commanding  water-supply  and  other  necessary  conveniences,  deterred  people 
from  resorting  to  the  ridges. 

8.  It  is  only  after  the  introduction  in  1896  of  a modern  system  of  water-supply 
at  a cost  of  about  20  lakhs  that  extensions  of  the  city  on  high-lying  ridges  became 
popular  with  the  inhabitants.  The  evils  brought  about  by  the  advent  of  plague  in 
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1898  forced  the  people  to  move  out  to  more  open  areas.  And  assured  as  they  were 
of  a ’liberal  water-supply  and  encouraged  by  a generous  Government,  they  cheer- 
fully took  up  sites  in  the  extensions  and  built  up-to-date  houses  on  a scale  probably 
rarely  met  with  in  other  parts  of  India. 

9.  Climate. — The  climate  of  Bangalore,  as  of  other  places  included  in  the 
table-land  of  the  Deccan,  is  alternately  influenced  by  the  two  monsoons.  The  city 
receives  the  larger  portion  of  its  annual  rainfall  from  the  south-west  monsoon  when 
humid  winds  keep  on  blowing  for  four  months,  June  to  October  In  the  north-east 
monsoon  also,  there  is  some  rain  but  the  climate  generally  is  what  the  unkindly 
north-easter  ’ ’ gives  rise  to,  dry  biting  cold,  in  some  months.  These  determine 
the  favourableness  or  otherwise  of  the  so-called  aspect  of  the  houses  preferred  or 
avoided  by  the  people.  South-west  and  north-east  are  avoided  on  account  of  the 
inclemencies  of  weather.  Generally  direct  east  and  west,  north  and  south  are  pre- 
ferred while  o win«- to  the  inconvenience  of  both  the  morning  and  the  evening  sun, 
the  latter  is  considered  the  best.  These  facts  have  in  a way  determined  the  lay-out 
of  the  extensions,  to  be  noticed  further  on.  Attempts  to  suit  the  extensions  to  the 
configuration  of  the  ground  have  not  been  possible  for  this  reason. 


2. — The  Extensions. 

10  The  first  one  thought  of  in  this  connection  as  already  noted  is  the  Chama- 
rajapet  extension  to  the  west  of  the  Bangalore  Fort,  which  latter  is  expected  to 
become  the  heart  of  the  city  after  all  the  extensions  contemplated  are  completed. 
This  is  196  acres  in  extent. 

11.  The  second  one  called  the  Basavangudi  extension,  arose  after  the  advent 
r,f  the  nlaorie  in  1898.  A regular  plan  of  the  lay-out  was  prepared  and  house  and 
bungalow  sites  allotted.  The  area  of  this  extension  is  440  acres. 

12  Shortlv  after,  the  opening  out  of  another  suburb  on  the  north  was  found 
necessary  and  accordingly  291  acres  of  land  were  acquired  and  laid  out  and  named 
the  Malleswaram  extension  after  the  name  of  a god  for  whom  a temple  of  old  cele- 
brity  existed  in  the  area. 

13  Recently  in  the  year  1907,  a fourth  extension,  viz.,  the  Shankarpur  or 
Mutt  extension,  was  laid  out  to  form  a connecting  link  between  the  Chamarajapet 
and  the  Basavangudi  extensions.  This  occupies  162  acres. 

14  The  total  area  of  the  above  four  extensions  as  laid  out  up  to  date  is  1,089 
acres  which  with  the  area  of  the  city  proper,  666  acres,  brings  the  total  extent  of 
built ’area  to  1,755  acres.  {Vide  General  Survey,  Plan  No.  1). 

15.  Future  requirements.— The  Chamarajendrapet  extension  contains  a popu- 
lation of  about  5,000.  It  may  be  considered  to  have  attained  its  full  development. 
In  the  remaining  three  extensions  there  are  about  4,000  house-sites  Allowing 
5 persons  on  an  average  to  each  house,  there  is  accommodation  for  20,000  in  the 
three  extensions  when  fully  developed.  Their  present  population  is  only  6,000  and 
there  is  thus  room  to  accommodate  14,000  more. 

For  the  remaining  5,000  and  future  increase  of  population,  new  extensions  will 
be  needed  One  such  extension  is  possible  to  the  east  of  the  Fort  centre  road  in 
the  area  marked  yellow  on  plan  No.  1,  and  it  will  form  a counterpart  of  the  new 
Mutt  extension  lying  to  the  west  of  the  same. 
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3. — The  Design  of  the  Extensions. 

16.  The  lay-out. — All  the  extensions  more  or  less  have  been  laid  out  on  the 
gridiron  or  chess-board  plan.  They  are  rectangular  with  the  boundary  roads  running 
north  and  south  and  east  and  west  and  all  intermediate  streets  and  lanes  parallel  to 
them.  In  only  one,  viz.,  the  Basavangudi  extension,  are  added  four  diagonal  roads 
terminating  at  the  four  corners  of  a public  square  in  the  centre  of  the  extension.  This 
uniform  plan  seems  to  have  been  adopted  mostly  to  enable  houses  being  built  facing 
the  principal  cardinal  points,  in  accordance  with  ancient  Hindu  custom  as  already 
noticed  in  paragraph  9,  supra.  Each  row  of  houses  is  divided  by  a narrow  conser- 
vancy lane  on  to  which  abut  the  backyards  of  houses.  These  lanes  form  a distin- 
guishing feature  of  the  Bangalore  extensions. 

The  approach  roads  to  the  extensions,  the  boundary  and  the  diagonal  roads* 
are  all  made  100  feet  wide.  The  rest  of  the  roads  vary  from  40  to  60  feet,  and  the 
conservancy  lanes  are  12  to  15  feet  in  breadth. 

4. — Buildings  in  the  Extensions. 

17.  Preliminary. — In  all  the  extensions,  for  ordinary  middle  class  dwelling- 
houses  a frontage  of  30'  is  reckoned  as  a unit,  and  one,  two  or  three  units  are  per- 
missible for  a house  site.  For  cottage  sites,  75'  x 150'  has  been  adopted  as  the  stand- 
ard. For  bungalows,  larger  dimensions  ranging  from  240' X 200',  to  extents  of 
3 or  4 acres  have  been  allotted.  On  an  average  a density  of  22  to  40  souls  per  acre 
of  gross  area  has  been  aimed  at  in  these  extensions  against  50,  the  actual  realised 
in  London.  It  will  be  seen  that  these  extensions  have  been  made  very  airy  and 
perhaps  laid  out  on  a rather  lavish  scale.  They  are  likely  to  tax  the  resources  of 
the  municipality  in  maintaining  the  long  length  of  wide  roads  and  in  providing  other 
sanitary  conveniences. 

18.  In  the  Chamarajapet  extension  most  of  the  houses  were  allowed  to  be  built 
on  the  contiguous  system.  In  the  later  extensions  undertaken  after  the  advent  of 
the  plague,  the  detached  system  whereby  houses  are  separated  from  each  other  by 
more  or  less  open  spaces  has  been  adopted.  The  latter  certainly  secures  better  light 
and  ventilation,  although  the  contiguous  houses  present  a better  street  picture. 

The  houses  are  of  various  types  ranging  from  the  smallest  sized  dwelling-house 
to  palatial  structureshaving  some  pretensions  to  architectural  beauty.  The  wide 
roads,  the  substantial  character  of  the  houses  and  their  varied  frontage,  with 
spacious  compounds  often  planted  with  fruit  trees  and  flower  gardens,  make  these 
extensions  the  most  unique  of  their  kind  in  India.  In  spite  of  some  defects  and 
deficiencies  whose  removal  is  delayed  by  financial  exigencies,  they  reflect  credit  on 
the  engineers  and  statesmen  responsible  for  these  extensions.  These  commodious 
and  salubrious  suburbs  justly  excite  the  admiration  of  visitors  from  other  parts  of 
India. 

19.  Some  disadvantages  of  the  lay-out. — The  design  adopted  although  unim- 
peachable from  a sanitary  point  of  view,  gives  a stiff  monotonous  appearance  to 
all  the  extensions,  while  the  fancied  symmetry  can  be  observed  only  on  paper. 
Being  thus  laid  out  according  to  a preconceived  plan  without  due  regard  to  the 
natural  features  of  the  ground,  the  lay-out  lacks  the  beauty  of  perspective  and 
variety  of  landscape  which  would  have  resulted  if  attempts  had  been  made  to  suit 
the  plan  to  the  ground  and  not  the  ground  to  the  plan.  This  lesson  will  have  to  be 
borne  in  mind  in  subsequent  extensions  of  the  city.  The  design  adopted  is  not 
the  best  from  an  aesthetic  point  of  view.  It  has  also  caused  some  practical  incon- 
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venience  to  the  resident  public.  The  roads  in  the  Chamarajapet  and  Malleswaram 
extensions  merely  follow  the  natural  lie  of  the  ground  and  this  has  resulted  in  very 
steep  gradients,  while  attempts  to  secure  easier  grades  in  the  Basavangudi  extension 
necessitated  deep  and  unsightly  cuttings,  rendering  in  some  cases  approach  to  the 
adjoining  bungalows  and  houses  difficult.  Deep  sewer  manholes  and  unnecessari  y 
large  storm-water  drains  have  also  become  necessary  by  the  disregard  of  the  natural 
contours  of  the  ridges  on  which  the  extensions  have  been  located.  The  steep  slopes 
also  render  it  difficult  to  keep  down  velocities  in  the  storm-water  drains  and  sewers 
within  permissible  limits.  Numerous  drops  along  the  course  of  storm-water  drains 
have  thus  become  necessary  and  the  beds  of  the  drains  along  a few  streets  nave  had 
to  be  kept  much  below  the  road  formation.  Expensive  side  revetments  have  become 
necessary  to  protect  the  roadside,  confine  the  road  material  and  prevent  rapid 
scouring  away  of  sides  and  washing  in  of  the  road  detritus  into  the  drains,  which, 
swept  along  with  water  at  high  velocities,  is  found  very  destructive  to  the  inner 
surface  of  these  drains.  All  this  inconvenience  and  expense  could  have  been  con- 
siderably minimised  by  a more  suitable  lay-out,  with  reference  to  the  contour  of  the 

ground. 

20  Improvements  required. — Moreover,  the  extensions  as  now  laid  out  are 
scattered  and  detached  (vide  Plan  1).  To  blend  them  into  a harmonious  whole  and 
make  them  look  like  the  component  parts  of  a unified  design,  several  connecting 
links  in  the  form  of  further  residential  blocks,  parks,  recreation  grounds  and  above 
all.  a ffirdle  road  enclosing  the  whole  city,  seem  to  be  necessary.  The  details  of  these 
are  now  being  worked  up  on  more  modern  principles  of  town-planning  and  town-im- 
provement with  due  regard  to  the  requirements  of  sanitation  and  civic  adornment. 

21.  One  cardinal  mistake  in  all  the  extensions  was  that  storm-water  drainage, 
sewerage  and  water-supply  to  the  extensions  were  not  completed  before  people  were 
allowed  to  build  houses  on  the  sites.  Immediately  after  the  imperfect  formation 
of  the  skeleton  of  roads  and  lanes,  there  was  a rush  for  building  sites  and  houses 
sprang  up  with  great  rapidity.  Sewage-logging  of  soil  commenced.  The  necessary 
measures  for  drainage,  sewerage  and  water-supply  were  then  taken  in  hand,  but 
provision  was  not  made  for  connecting  the  house  sewage  with  the  street  sewers.  The 
svstem  has  not  therefore  produced  all  the  benefits  expected  of  it.  The  compounds 
and  backyards  of  most  of  the  houses  still  good  of  sewage  and  sewage-loggmgis  going 
on  imperceptibly.  The  utility  of  a costly  sewerage  scheme  without  the  provision 
for  the  necessary  house  connections  or  without  the  legislative  powers  for  enforcing 
such  connections  from  the  house  owners,  is  open  to  question.  Estimates  for  any 
extensions  that  may  hereafter  be  taken  up  must  include  complete  provision  for 
laying  out,  drainage  and  sewerage,  including  house  connections  and  only  when  all 
these°have  been  fully  completed  should  permission  be  given  to  build  houses  on  the 
allotted  sites.  Anv  departure  from  this  scientific  procedure  is  sure  to  make  these 
extensions  gradually  insanitary  and  will  be  attended  with  harmful  consequences. 


5. — Drainage  of  the  Extensions. 

22.  Disposal  of  storm-water . — The  extensions  are  located  on  high  ground.  The 
soil  is  hard  and  gravelly  and  well  drained.  It  is  a remarkable  feature  of  these  exten- 
sion's that  after  the  heaviest  downpour  of  rain  there  is  not  a single  place  where  a 
pool  of  water  is  to  be  seen.  The  drains  constructed  on  roadsides  and  across  the 
subsidiary  valley  lines  of  the  extensions  carry  away  the  storm-water  to  the  different 
outfalls  in  the  quickest  possible  time. 

( 210  ) 


23.  Run-off  assumed  in  designing  the  drams. — It  is  found  from  records  of 
rainfall  in  Bangalore  that  the  maximum  intensity  of  rainfall  per  hour  in  ordinary 
years  is  2 inches.  A greater  intensity  than  this  occurs  very  rarely  and  at  intervals 
of  20  to  30  years.  In  1911,  over  3‘50  inches  per  hour  was  gauged  in  the  month  of 
September,  but  this  is  the  exception  and  not  the  rule.  The  storm-water  drains  in 
the  extensions  have  been  designed  to  take  a run-off  of  2 inches  per  hour  and  found 
to  work  satisfactorily  in  all  ordinary  years.  The  main  outfall  of  the  city  based  on 
such  a run-off  proves  too  small.  During  exceptionally  heavy  storms,  the  water 
overtops  the  sides  and  backs  up  along  the  low  level  inlets  emptying  into  the  outfall  ; 
and  then  flooding  of  houses  and  damage  to  property  situated  along  the  outfall  and 
in  the  low  level  areas,  are  the  inevitable  consequences.  Such  was  actually  the  case 
in  the  year  1911,  when  about  50  houses  collapsed  and  about  200  people  were  rendered 
homeless.  Remedial  measures  are  now  under  contemplation  to  avoid  the  recurrence 
of  such  damage  in  future.  Obviously,  it  would  be  most  uneconomical  and  highly 
extravagant  to  design  these  outfalls  to  take  a maximum  rainfall  per  hour  occurring 
once  in  20  or  30  years,  but  at  the  same  time  it  is  necessary  to  provide,  as  far  as  human 
ingenuity  could  devise,  some  means  to  avert  the  evil  consequences  of  such  extra- 
ordinary floods  in  the  outfalls  running  through  the  heart  of  the  inhabited  area. 
Wholesale  acquisition  of  such  low-lving  properties  up  to  the  H.  F.  L.  contour  and 
their  conversion  into  open  spaces  or  parks  are  suggested.  Another  suggestion  is 
made  in  order  to  minimise  the  cost  of  wholesale  acquisition,  to  confine  it  to  a narrow 
margin  on  both  sides  of  the  outfall  and  construct  flood  banks  with  suitable  flap  valves 
at  the  mouth  of  the  inlet  drains.  Such  calamities  are  of  very  frequent  occurrence 
in  many  towns  and  remedial  measures  have  to  be  undertaken.  The  problem  presents 
some  difficulties  and  its  satisfactory  solution  deserves  the  consideration  of  this 
Conference. 


6. — The  Sewerage  of  the  Extensions. 

24.  Short  description  of  the  system. — The  sewerage  of  these  extensions,  with 
the  exception  of  the  Shankar  Mutt  extension  where  the  separate  system  of  sewage 
has  been  adopted  and  direct  house  connections  to  street  sewers  have  been  given  (vide. 
Plan  No.  11),  is  on  the  combined  system  of  open  drains  and  underground  sewers 
which  found  favour  with  the  sanitary  authorities  some  years  ago.  The  open  drains 
in  the  conservancy  lanes  receive  all  thesullage  from  the  houses,  and  this  is  led  into 
an  underground  sewer  starting  at  the  end  of  the  open  drain  and  connected  to  it  by 
means  of  a gully  trap  arrangement  whereby  the  sewage  proper  enters  the  sewer  ; 
but  any  excessive  rain  water  getting  in  is  excluded  from  the  outfall  works  by  means 
of  storm  overflows  along  the  pipe  sewers.  The  open  drains  in  the  conservancy  lanes 
are  flushed  by  means  of  bent  tube  flushing  syphons  and  the  underground  sewers 
by  means  of  flushing  tanks  fitted  with  Field’s  flushing  apparatus. 

25.  Purification  works. — Land  purification  is  resorted  to  at  the  outfalls,  of 
which  there  are  four  on  the  gravitation  system.  The  outfall  works  are  of  a simple 
nature,  consisting  only  of  a grit  chamber  and  settling  tanks  of  sufficient  capacity. 
The  effluent  from  the  tanks  is  applied  direct  to  land.  The  analysis  made  of  the 
different  effluents  gives  satisfactory  results. 

26.  The  defects  of  the  system.— This  system  after  some  years  of  working  is  found 
to  be  unsatisfactory  as  the  open  drains  bring  a large  amount  of  grit  and  rubbish  to 
the  gully  traps  which  easily  get  choked  up  and  there  is  an  overflow  of  sewage  into 
the  storm-water  drains,  spreading  offensive  and  unhealthy  effluvia  all  over  the 
extensions. 
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Further,  in  the  absence  of  direct  house  connections  to  the  underground  sewers 
and  arrangements  to  isolate  and  carry  off  every  drop  of  sullage  from  the  premises, 
what  is  not  absorbed  by,  or  deposited  in,  the  backyards,  only  gets  into  the  open 
drain  at  the  conservancy  lane. 

27.  Improvements  necessary. — It  is  thus  apparent  that  the  existing  system 
will  have  to  be  modified  sooner  or  later,  and  direct  house  connections  given.  The 
system  is  so  designed  that  it  will  easily  lend  itself  to  this  change.  The  sewers  are 
of  sufficient  diameters,  are  well  laid  and  have  a self-cleansing  velocity.  They  are 
also  well  ventilated. 

Some  legislative  enactment  seems  to  be  called  for  making  it  incumbent  on 
every  house  owner  to  provide  means  for  the  effective  removal  of  all  sullage  and  filth 
in  his  premises.  Government  should  undertake  this  responsibility  in  the  case  of 
the  indigent  and  try  to  recoup  itself  by  the  levy  of  a conservancy  cess.  In  the 
absence  of  these  measures,  costly  drains  and  sewers  laid  along  the  different  roads 
but  partially  serve  the  purpose  they  are  intended  for ; and  out-lay  on  such  schemes, 
however  elaborate  in  design  and  perfect  in  execution,  cannot  be  justified  as  they 
fail  to  attain  their  object  completely,  unless  the  sanitary  sense  of  the  public  is 
awakened  and  stirred  up  to  co-operate  with  the  Municipal  Bodies  and  Town  Coun- 
cils in  their  efforts  to  eradicate  the  evils  of  insanitation  and  to  prolong  life,  and 
render  existence  healthy  and  happy. 
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